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Desktop Solutions
MICRON™ CIJENTPRO Mre

Intel233MHz Pentium processor withMMX™ technoiogv
32MB SDRAM

2.IGB SMART Ultra ATAhard drive

15"Micron500Lx,.28dp (13.7"display)

STANDARD FEATURES

512KB pipelineburst cache,DM1 compliant, 2MBflash BIOS
24Xvariablespeed MAPICD-ROM drive
3.5' floppydrive
Network adapter withWake-On-LAN technology
S3 ViRGE graphics accelerator, 2MBEDO RAM
Advanced Hardware Monitoring and Power

Management features
Chassis intrusion alert

Microsoft InteUiMouse™

Microsoft Windows NT Workstation 4.01
Intel LANDesk Client Manager available
5-year/3-year Micron Power*1 limited warranty

tAdditional Microsoft software andoperating system
options available,

'1,549
, Has. leaseS54/mo.

THE NEW MICRON CIJENTPRO 766Xi

Intel266MHz Pentium IIprocessor (features MMX technology)
64MB SDRAM
3.2GB SMART Ultra ATAhard drive

17"Micron700FGx,.26dp (16.0" display)

STANDARD FEATURES

512KB internal L2secondary cache, DM1 compliant.
2MB flash BIOS

24X variablespeed ATAPI CD-ROM drive
3.5' floppydrive
Network adapterwith Wake-On-LAN technoiogv
4MB AGP 3D video

CreativeLabsSoundBlaster 16-bitsound card with speakers
Advanced Hardware Monitoring and Power

Management features
Chassis intrusion alert

Microsoft IntelliMouse

Microsoft Windows NT Workstation 4.0'

IntelLANDesk ClientManager available
5-year/3-year Micron Powerlimited warranty

tAdditional Microsoft software and

operating system options available. *2,399
1'J.IS. ll.'ISt SSVlliO.

Call for information on Clieiitl'ro Vxi. Prices start at S1.149.

Portable Solutions
MICRON TRANSPORT" Vlx

Intel 166MHz Pentium processor withMMX technoiogv
24MB EDORAM(40MB max.)
2.1GB hard drive

I6X modular CD-ROM drive

56Kbpsfax/modem'
Li-Ion battery
12.PTFTSVGA, 800x600display

STANDARD FEATURES

256KB L2 pipelineburst cache
PCI bus with 128-bit graphics accelerator
MPEG compatible
ZoomedVideoready
Touchpad pointing device
Microphone and 16-bitstereo sound
2 way infrared port
Modular floppydrive
Microsoft Windows 95 and MS" Plus!

5-year/l-year Micronlimitedwarranty

MICRON TRANSPORT Xke

Intel266MHzPentium processor withMMX technoiogv
32MB EDO RAM

3GB removable hard drive

13.3"TFTXGA display

STANDARD FEATURES

512KB L2 pipelineburst cache
128-bit 2MB DRAM graphics
24X CD-ROM drive withAutoPlay,v technology
Pick-a-Pointr'' dualpointing devices
Dragon NauirallySpeaking Personal

voice recognition software
16-bitstereo sound and microphone
56Kbps fax/modem'
CardBus and ZoomedVideoready
2 infrared ports,S-Video. NTSC. game. USB port
Mobile Software Solutions

2 modular expansion bays
Custom nylon carrying case
Microsoft Windows 95 and MS Plus!

Microsoft Office 97 Small Business Edition

5 year/l-ycar Micron
limitedwarranty

Hih. lease .sw/mu.

'Maximum[miKi^^s"^-^!': 'ir'i' x;Kh;^vl;aK^:ik:',Uiii.i.;u,;jK! 'KiKbps
wtii'iiiipin.UniL! Iinwivr. .liiuI jvrlomuuu1 is ilopoikieniupon nuni.wus iaaors
mill uIkltu'iI iMrhiiT r.nvs may be iVssthan Lin.' maximum poimtids.

Server Solutions
MICRON NetFRAME LV2000

Intel 233MHzPentiumII processor
32MB ECCSDRAM

2GB Ultra Wide SCSI-3 hard drive

Microsoft Windows N'T Server4,0 (10-user license)
N'OS support (3 first-year incidentresolutions),7x24

STANDARD FEATURES

Single or dual IntelPentium IIprocessors
^I2KPi integrated 1.2 cache inSEC package
ECCSDRAM(4 DIMMslots)
5 expansionslots:4PCI. I ISA
Integrated Adaptec PCI UltraWideSCSI? controller
Intel EtherExpress™ Pro 100 NIC
12-20XSCSI2 CD-ROM drive

10drivebays: 4 external 5.2571 external 3.5'
2 internal 52573 internal 3.5"

Intel LANDesk Server Manager v.2.8
Dedicatedserver technical support. 7x24
5-year/3-year Micron Power limited warranty
I yearnext-business-day on-siteservice"

*3,499
. Bus.lease S119/mo.

MICRON NetFRAME MV5000

Intel 300MHz PentiumII processor
64MB ECCSDRAM
4GB Ultra Wide SCSI-3 hard drive

Microsoft Windows NTServer 4.0 (10-user license)
NOS support (3 first-year incidentresolutions),7x24

STANDARD FEATURES

Single or dualIntel Pentium IIprocessors
512KB integrated L2cache inSEC package
Memory: ECCEDO or SDRAM option
9 expansionslots:6 PCI. 2 ISA, 1 shared ISA/PCI
Dual integratedSymbios UltraWideSCSI-3 controllers
Integrated Symbios narrow SCSI controller
Intel EtherExpress Pro 100NIC
Embedded RAID upgrade option
EO-ready viaembedded Inteli960-RD
5 Internal, hot-pluggable, harddrive bays (upgradable to 10)
One 360-wait hot-pluggable powersupplystandard

(upgradable to 3)
Rackadapter option
IntelLANDesk Server Manager v.2.8
Dedicatedserver technical support. 7\24,
5-year/3-year Micron Power

limited warranty
1yearnextbusiness day on-sue service"

•Otis elonliv\VitKA\1!.'v

«5,699
. Bus.lease SI80/mo,

MSjTnvl,!;',! K [l|lIU,lil'.,j[[[[-i[V..T.[

Micron backs you up. Each system is custom-configured and shipped

directly, so it meets your needs, not someone else's. If you have any

PC or networking questions, call our award-winning 24-hour technical

support. Buy Micron. And get the job done right.

MICRON
POWER

T YW A R R A

5-year limitedwarrantyon microprocessorand mainmemory
• 3-yearlimited parts-only syslemwarranty (.1 -yearlorTransport systems!

1- 2- or3-year optional onsite serviceagreementforMicron desktopandserversystems
30daysoffreeMicron-supplied software support lorMicron desktop systems; 3optional
network operating systemincicent resolutions included torMicron serversystems
30-day moneybackpolicy
24-hour technical support

'lit! turetioi'iyissu:m:::tInmi'.l qu.ihlitxl i)yMicron':; standard Iinitial'.'.vi'ianties am; twins
andcondilionsofsale. Termsanc conditionsofsale mayvaryforspecificconfigurations.
Copies ofthelimited warranties maybeobtained onourWeb siteorbycalling Micron.

Micron Sales Hrs: Mon-Fri 6am-I0pm, Sat 7am-5pm, Sun 10am-5pm (MT)
Technical Support Available 24Hours ADay, 7 Days AWeek. De51g™a u
Toll-free from Mexico: 95-800-708-1755' Toll-free from Canada: '^S\
800708-1758 •Toll-free from Puerto Rico: 800-708-1756 $&f.
International Sales: 208-893-8970 • lnternation.il lax:208-893-7393 wmdow&s

%1998 Micron Electronics, Inc. U Rgtrts reserved Micron Eledrcxiks isnot resoonsMe h omissions orerrors intypogrj*, • rtolofrapny. All pur
chases are subject toarailatilrty. Prices and sprafrations may bedunged without notice: prices do not indude shippiig and liningand any xjktk toes.
3ftdjy money-back potic) does not include return freight and original shippiriB/rBnding charges, applies ontf toMicron brand products and begins from
date ofshpnent Msatearesubject toMicron Electronics' current terms and cwdrbons ofsale, lease prices based on36month lest The Intel Inside logo
and fcntaireregistered trademarks and MMEC Isatrademart ofIntel Corporibon. Mbosoft, Wisdom, Windows NT and the- Wndons logo are registered
trademariks erf Ntloreisoft ConwatiDn. Fkvduct names ofMJerm products are teademarhs wregistered Irademarks olMicron Electroaks, inc. orNetfRAHE Systems
mcccporated. Other product names used inthis publicst™ at for identification purposes only aed may betrademarks oftheir respective axncoriies.



WE GIVE YOU INDIVIDUALLY ASSIGNED SALES
AND TECHNICAL SUPPORT REPRESENTATIVES

WHO KNOW YOUR BUSINESS.
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SUPPORT IS
ALWAYS

BEING ABLE
TO CALL FOR

BACKUP.



ESPECIALLY WHEN YOU GET
A DEDICATED SUPPORT TEAM.

As an IT manager or administrator, you want reliable, high-performance PCs.

~zs*

pa^L* You want asales representative who knows about the product. Who's familiar

with your business and understands your networking needs. And you want fast, expert assistance

and issue resolution that's just aphone call away But most of alt you want your day to go smoothly

Micron's total-value proposition gives you what you want - and more. We've streamlined our entire

purchase process to ensure your orders and service needs are expedited. We give you personal service

from dedicated sales and technical support representatives assigned to your account. Their intimate

knowledge of your business promotes quick action and fast resolution of your computing-related

issues. We also give you acomprehensive selection of servers, desktops and portables to choose from.

And no matter which Micron system you select, you get one of the best limited warranties in the

industry Service and support that's always there to back you up. With apersonal touch. Call us today

and discover the many advantages Micron can give your business.

Call now to order.

800-362-7306
iwfliwrl WWW.micronpC.com Thinking Out OfThe Box.™

EnterHotBYTEs No.172 at http ://www.byte.com/hotbytes/

MICRON



This simple chart only begins to explain the enormous

difference between Unicenter® and IBM/Tivoli TME 10.

What clients want today are complete solutions not

just software initiatives like SAA,

OfficeVision andSystemView. The

questions are, do you want to betyour

career on IBM's view of the future? Can

you afford towait? And how can you

have confidence in a solution that is so

IBM-centric and biased?

Those are justa few reasons why

thousands of clients prefer Unicenter. It's

the industry standard for network and systems

management. Today, more than 93% of the

Fortune 500 and thousands of small to

medium-size businesses trust CA for

enterprise management.

Unlike TME 10, Unicenter TNG supports every major hard

ware platform and operating system. It's open, scalable, extensi

ble and vendor-neutral. And with Unicenter TNG's powerful new

features like advanced agent technology

and Real World Interface; Unicenter TNG

is light-years ahead

of TME 10.

SHIPPING
TOMY

It's real, it's mission-critical and it's up

and running in thousands ofsites around

the world.

If that sounds good to you, remember,

it's your choice.

Call 1-888-864-2368
www.cai.com

OMPUTER®
iSSOCIATES

Software superior by design.
9k

UnicenterTUB
>1997ComputerAssociate; international, Inc., Islandia, NY 11788-7000. Allother product names referenced herein are trademarks ol their respective companies.

Informationbased on publiclyavailable informationas of 3/1/97.



Features

Unicenter IBM/Tivoli
TME 10

Business Process Views™ •
Real World Interface •
Fully Integrated Management Functions •
Fully Integrated Network Management •
Policy-Based Management for All Functions •
Manages Over 30 Platforms •
Also Manages AIX, AS/400, Open VMS and MVS •

•r
Open and Interoperable •
Published APIs for Over 14 Management Functions ^
Object-Oriented Enterprise Management Schema •
Intelligent, Autonomous and Lightweight Agents •
Built-in Security •
Single Sign-On •
Network Security Including the Internet and Intranets •
Monitoring and Event Management • •
Support for SNMP and HMMP/HMMS Standards •
Virus Protection •

•Desktop-to-Host Storage Management

Software Delivery • •
Integrated Service Desk •
Workload Management •
Complete Job Flow Process Visualization •
Extensive Web Server Management •
Output Management •
Resource Accounting •
Integrated Support for MVS Management •
Supports DECnet, TCP/IP, SNA and IPX/SPX •
Wizards for Easy Customization •



COM^U rii
By Tom R. Halfhill

6o
Today's PCs are the most

crash-prone computers

ever built. Here's why, and

here's how you can make
yours more reliable.

Behind the Benchmarks

75

ByMikeHurwicz
Can you reallybelieve
those test results the

vendor gave you?
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NETWORK INTEGRATION

Commodity Clusters
87

By Scott Mace
The Virtual Interface Architec

ture will tie together clusters
from multiple vendors.

April 1998, vol. 23, no. 4

RESELLER

Smartcard Invasion
Continues

112C

Security applications will
be the spearhead for these
"credit cards with brains."

HelpDesks Make
the Web Connection

112K

Web-based customer

service can lower costs

and improve response.

MANAGING DATA

Betting on ORDBMS
91

ByMichaelStonebraker
Informix's CTO analyzes the capa
bilitiesof object-relational databases
in line-of-business applications.

Prophetable Software
97

By GeorgeA. Stewart
Business forecasting
software is using new
ideas in statistics to

improve the bottom line.
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17

BITS

New Notes and Domino 24

What's Upwith Tape? 26

PowerPC: 400 MHz in'98 30

GartnerGroup on Remote
Access and the Net 34

E-Commerce Strategy 40

EVAL

NOTEBOOK

Pretty Thin,VeryWide
41

Gateway's Solo 5100.

STORAGE

Giant Heads, Monster Drives

42

IBM's GMR drives.

DESKTOP REPLACEMENT

Your Brain in Software

45

Natrificial's The Brain.

DEVELOPMENT TOOLS

JavaSoft Rides Again
46

A peek at the highlights of the
upcoming JDK 1.2.

OPERATING SYSTEMS

I20's OS Evolves

47

By David Wilner
I/O processors, running a very
portable embedded OS, enable
better system throughput.

NETWORKS

HPJetSend:Off-the-Cuff

Communications

49

ByRandySartin
Hewlett-Packard's protocol
enables disparate devices to
intercommunicate.

www.byte.com

LAB REPORT

SOFTWARE HARDWARE

E-Mail Servers Seven Workgroup Printers
for the Enterprise Prove the Future Is Color

114 120

By TomYager By Michelle
Campanale ~-_.—-~~~~& 'We test next-generation

servers that add IMAP Wecheckout I M_.. ----- '
to SMTP seven color

printers priced ... :

under $4000. JLr—'"

WEB PROJECT

Securing Mail and News
105

ByJon Udell
Securing your Internet mail
and newsgroups is tougher
than it looks.

JAVATALK

Small Footprint, WillTravel
109

By Rick Grehan
Cloudscape's JBMSstores data
and Java methods in a relational
database that's less than 2 MB.

CHAOS MANOR

Good Enough IsGood Enough
135

ByJerryPournelle
Jerry doles out Orchids to
those who made good products
and decisions. And for those

who don't "get it"? Onions!

CORE

CPUs

IBM's Powerhouse Chip
51

ByTomR.Halfhill
IBM's new RISC processor
has super-wide buses and eight
execution units to deliver phe
nomenal computing power.

PROGRAMMING

Scriptlets Simplified
55

ByRickDobson
Microsoft's scriptlets allow you
to encapsulate HTML into
reusable components.

REVIEWS

OBJECT DATABASE

Jasmine Challenges
Traditional Databases

129

By BarryNance
Computer Associates' new
object database isaworthy
contender.

WORKSTATIONS

Sun Makes a Desktop Gamble
131

By Tom Yager
Great CPU, but Sun's curious
design decisions hobble the
Ultra 5 and 10.

WEB DEVELOPMENT

Slip into Silverstream's
Web App Services

133

By TomShafron
SilverStream speedsup
Java Web application
development.

DATABASES

Reliable Data Replication
57

ByBob Breton
For an intranet with diverse

information systems, managing
the timely flow of data is a chal
lenge. Here's help.

WHAT'S NEW

163

Sony's 3-pound notebook,
Dell's speedy PIIdesktops, and
Compaq's 5-pound Armada.

IMPROBABLE

Quality Problems
168

An unlikely new use for tooth
paste and a call for Ugly Tech
Building photos.

SERVICE
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CONTENTS BY PLATFORM

WINDOWS

Lotus Consolidates

on Notes 24

Lotus's new Notes client for

Windows is scheduled to incor

porate other Lotusproducts.

Low-Cost PCs Go to Work 34

Thanks to low-cost CPUs, bar
gain-priced machines willbe
more of a bargain.

Pretty Thin,Very Wide... .41
Gateway's Tillamook-based
Solo 5100 is a lot of notebook

for three grand.

Your Brain in Software ... 45

This desktop replacement for
Windows lets you arrange files
the same way you think.

Crash-Proof PCs 60

Does Windows code have

something to do with system
crashes? We investigate the rea
sons PCs so often behave badly.

Seven Workgroup Printers
Prove the Future Is Color 120

For about four grand, you can
add color to your documents
and presentations. Our tests
show if it's worth it.

Jasmine ChallengesTraditional
Databases 129

We check out the NT version

of Computer Associates' new
object database.

Good Enough Is
Good Enough 135
Dr. Pournelle cheers Microsoft

for delaying the next Windows.

What's New 163

Lots of stuff for the mobile

user, including Sony's 3-pound
notebook, Compaq's 266-
MHz Armada, and Xircom's

PCS 1900 cellular modems.

MACINTOSH

PowerPC G3 Aims

for 400+MHz 30

IBM and Motorola are prep-
ping CPUsthat will giveMacs
even more of a speed edge.

Seven Workgroup Printers
Prove the Future Is Color 120

With color lasers, finding the
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right mix of attributes, price,
and output isnot a black-and-
white proposition. Our tests
will help you decide.

UNIX

Future Watch 26

Linux is getting a consistent
GUI and will integrate better
with other programs.

Sun Makes

a Desktop Gamble 131
The Ultra 5 and 10 have a hot

new SPARC processor, but our
reviewer doesn't like some of

Sun's design decisions.

E-Mail Servers

for the Enterprise 114
Linux presents a tempting
alternative to the e-mail servers

we reviewed.

DATABASES

Reliable Data Replication 57

Replicationcan help relay
changesto data throughout a
mixture of different systems.

Small Footprint,
Will Travel 109

Cloudscape's JBMS is an
object-relational database sys
tem that implements the SQL-
92 standard in less than 2 megs.

Betting on ORDBMS 91
Is object-relational database
technology more than just a
fad? Its inventor thinks so.

Jasmine ChallengesTraditional
Databases 129

CA'snew object database far
surpasses the object orientation
of current relational DBMSes.

JAVA
JavaSoft Rides Again 46
We look at an early version of
JDK 1.2, which will add more
APIs and classes.

Behind the Benchmarks .. 75

Java is just the latest casualty in
the benchmark wars.

Small Footprint,
Will Travel 109

Cloudscape's JBMSstores data
and Java methods in a relation

al database that doesn't take up
much space.

Slip into SilverStream's
Web App Services 133
This development platform
includes a tool for building
Java apps and applets.

NETWORKS

Lotus Consolidates

on Notes 24

What Lotus is doing to
improve its Domino group-
ware/messaging server and
Notes client interface.

GartnerGroup Report — 34

Remote access via the Internet

sounds good, but analysts warn
it will be a "degraded conduit."

E-Commerce Strategies .. 40
How the Internet Travel Net

work deals with problems of
doing businesson the Web.

I20's OS Evolves 47

Intelligent I/O harkens faster
servers.

HP JetSend: Off-the-Cuff

Communication 49

HP's new protocol will
improve the exchangeof data
between disparate devices.

Scriptlets Simplified 55
Scriptlets allow you to encap
sulate DHTML, or HTML,
into components.

Commodity Clusters 87
Sayhello to the Virtual Inter
face Architecture, which will
open clusters to everyone.

Securing Mail and News 105
How to get Netscape's Messag
ing and Collabra servers to run
SSLsmartly.

E-Mail Servers

for the Enterprise 114
We test next-generation mail
servers that support SMTP,
IMAP, and POP.

Slip into SilverStream's
Web App Services 133
Fast and easy, this Web applica
tion platform makes develop
ment and deployment a breeze.
But not without compromises.
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Business forecasting 97
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109,129

Desktop PCs .60,131,135,163
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Now you can securely sell
your software worldwide

Leading the software industry into the future, Rainbow provides security solutions for your software success.
EIUI EL The #1 Security Solution For Developers Worldwide

SECURITY

Sentinel Software Protection is the most advanced and reliable protection
available. Over 25,000 developers rely on more than 12 million Sentinels to
prevent piracy and ensure sales revenue.

SentinelLM Software gives customers new ways to try, buy, and use your
products. It is the most flexible way to control your license and distribution.

Sentinel Express is the fastest way to securely sell, distribute, activate,
upgrade and register yoursoftware via the Internet.

SentinelProfessional Services Group provides developers security consulting,
custom programming and global distribution solutions.

For your complimentary
Software Success Brochure

call or visit our web site

(800) 705-5552
vvvvw.rainbow.com/success

^RAINBOW
T E C H N 0 L 0 G E S

Securing Software Success

EnterHotBYTEs No.96 at http ://www.byte.com/hotbytes/
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Fireup a PCpowered by an Alpha processor and you'llburn throughyourworkload likeneverbefore—because
MICROSOFTyou'll be running your Windows NT* software on the world's fastest microprocessor. Alpha PCs run your Windowsnt

favorite Windows" software too. And they're available, at competitive prices, from a variety ofmanufacturers C(1MP*TIBI-E

right now. To seewhythere'ssimply nomatch for Alpha, call (888) ALPHA-45 today. Orsee usatwww.alphapowered.com.

©1997 Digital Equipment Corporation. Digital, theDigital logo and AlphaPowered are trademarks of Digital Equipment Corp. Mitsubishi is a registered
trademark ofMitsubishi Electric Corp. Samsung isa trademark of Samsung Electronics Co. Windows and Windows NT are registered trademarks of Microsoft Corp.
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Alpha processors are made by these leading technology companies.
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This is the best time in history to buy a "Critically Proven"
notebook computer from WinBook- just look at these sizzling prices.
Why pay more when you can geta high-quality, full-featured portable
for hundreds to thousands less.

233 MHz Processor with

MMX™ Technology
12.1 ' Active Matrix Display

s 1999
WinBook XL- 233 MHz Processor with MMX™ Technology

> 12.1" SVCAActive Matrix Color Display
'16MB EDO DRAM, expandable to 128 MB
' 2 CB removable Hard Drive

• Nickel Metal Hydride battery
• 256K Pipeline Burst 12 Cache
>3.5" Floppy Drive and20x Variable Speed CD-ROM

both built-in. no need toswap drives
' Integrated Dual-Button Touchpad andPointing Stick

bothactive simultaneously
' 16-Bit Stereo Audio

' Two Type II or one Type III PCMCIA Slot, CardBus
and ZoomedVideo supported

1 PCI Graphics Accelerator w/2 MB videoDRAM
' Parallel, Serial, PS/2, VGA, 2-wayInfrared port, TV out, USB (2)
' Kensington lock support plusretractable tie-down attachment
1 One-year extendible warranty
• Microsoft Windows' 95pre-installed C '

Upgrade to:
• 266 MHz Processor with MMX"A Technology
• 13.3"XGA TFT Active Matrix Color Display
• 64 MB RAM

•4 GB Ultra DMA Removable Hard Drive

• 45 Watt/hour Lithium Ion Smart Battery
• Microsoft Windows'' 95, Works for Windows' 95,

and Money 98 pre-installed

1999

$2999
200 MHz Processor with

MMX™Technology
All Specifications thesameas S1999 Model except.
• 200 MHz Processor with MMX'" Technology
• 12.1"SVGA DSTN Display
• Integrated dual-button touchpad

$ 1499
Add $ 159 for a 56K Internal Fax/Data Modem
Add$99 fora XL WinDock™ Port Replicator

800-211-6957
Mon-Fri 8am-9pm EST Sat 9am-4pm EST
U.S. sales only. 30-day unconditional money-back guarantee from dateofpurchase.

LAPTOP
?• BEST BUY

PORTABLE

c««__HHP

e Notebook Of The Yi

"pS?5

Winner of over 140 industry awards
©1998WinBook Computer Corporation. All rightsreserved. WinBook isa registered trademark of Micro Electronics, Inc.TheIntelInsi.s Logo and Pentium is registered
registered trademarks areproperty oftheirrespective corporations. All prices andspecifications aresubjecttochangewithoutnoticeor obligation. Prices do notinclude shipping.

NEW PRICE
BREAKTHROUGH
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extend seamlessly to legacy systems, leveraging enterprise assets on Windows® desktops. Andall IBM software forWindows NT

isWeb-enabled, readyfor e-business whenyouare. So you can extendcritical functions to users,suppliers and customers

anywhere, without anybody's platform gettingin the way. Forthe whole lineupand free trial code, visit www.software.ibm.com/nt.
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State of BYTE

Here's how we plan to bring you the future
of information technology today.

\eaders have requested some-
| thing like aState ofBYTE col-
\umnfrom me. The timing
Iseems right, following on

the heels of President Clinton's State of
the Union address.

Some of our international readers may
need a littleexplanation.IfBYTE wererun
by the president, present or past, he'd
promisesubscribers thatmagazine prices
would go down, advertisers that we'd
write about their products only,the edi
torial staff that hours would be shorter
andparties morefrequent, andcorporate
bossesthat expenseswould decrease.

How many lies can I pack into 650
words? On second thought, maybe I
should concentrate on the real business
ofBYTE, bringingyouthe future ofinfor
mation technology today.

This last year has seen a gradual in
crease in the readership of BYTE, as well
as continued high renewals from sub
scribers. Apparently, mostofyouarefind
ing the magazine more interesting and
useful. This has not led us to compla
cency, however;we haveaggressive plans
to improve BYTE.

Chief among them is a reinvigoration
of BYTE's test lab. In the recent past, we've
had modest facilities buttressed by part
nerships with other labs. Since moving
our headquarters from Peterborough,
New Hampshire, to Lexington, Massa
chusetts, a year ago, we've been quietly
preparing the BYTE Lab, an advanced
testing facility.

First and foremost, we want to giveyou
more sophisticatedand in-depth product
testing. Other publications do a good job
testing a few aspects of a large number
of products. We aim to go deeper into a
more manageable group of products,
including important product categories
that are not widely tested. We'll test dif-
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ferent kinds of servers, DBMSes, and
someof the other complex technologies
at the heart of modern networked sys
temswith the thoroughness and platform
independence youexpectfromus.

We've gotten the message loud and
clearthatyouwantour opinions, butyou
also want to know how we arrived at
them.We'llpublishthedatathatgoesinto
our ratings on our Web site,soyou'llbe
able to draw your own conclusions.

Aspart of our dedication to finding
answers to hard questions about com
putertechnology, we'llbeusing ourLab
as an investigative arm. In the past year,
we've discovered interesting flaws in
the major compilers and (since fixed)
incompatibilitiesbetween WindowsNT
4.0 and certain microprocessors.

As the leaders of this effort, reviews
director David Essex and technical man

agerAlGallant havebeen hard at work

discuss/discuss.htm), where readers and
BYTE editorscancarryon longbeforeand
after an article has been published.

Lastyear,weadded aspecialmagazine
section aimed at North American sub

scribers who are resellers. I'm pleased to
announce that we will again be adding to

We've been quietly preparing the BYTE Lab,
an advanced facility for the kinds of testing you need.

putting together a networked environ
ment that simulates what a progressive
company might have: multiprocessing
servers,100-MbpsEthernet, and a mixof
NT, Unix, NetWare, Mac OS, and Win
dows 95 capabilities.

Asreaders, you can be part of the Lab.
On our Web site, you can read our edito
rial calendar at http://www.byte.com/
admin/edit98.htm and see what product
categories future LabReports willcover.
Longtime readers are familiar with our
willingness to publish source code and
methodologies for tests, so that you can
use them in your environment.

This alsogivesyou a chance to critique
our methods and suggest improvements.
Our Website now has a livelyconference
section (found at http://www.byte.com/

BYTE with a section called "E-business

Technology," beginning in June. This
magazinewithin a magazine—available
to BYTE readers around the world—will

look at the specific issues involved in
leveraging Internet and Web technol
ogy—issues such as global intranets,
secure e-commerce, and large-scale Web
marketing and sales.

That's what I can tell you about for the
moment.

Now, about that land deal

Mark Schlack, Editor in Chief
mschlacka>bix.com



DELL POWEREDGE 2200 SERVER
NEW333MHz PENTIUM' II PROCESSOR

•128MBECC EDO Memory

• 512KB Integrated L2 ECC Cache

• IntegratedPCI Ultra-Wide SCSI-3 Controller

• 9GB Ultra-Wide SCSI-3 Hard Drive
(7200 rpm)

• 24X Max Variable? SCSI CD-ROM Drive

• Intel Pro/100B PCI Ethernet Adapter
• APC Smart-UPS 700W Power Supply
• HP® OpenView'" NNM Special Edition
• 6 Expansion Slots:3 PCI/3 EISA

• 6 Drive Bays: 3 External 5.25"/
3 Internal 3.5"

• 3 Years Next-Business-Day On-site'
Service

• 7x24 Dedicated Server Hardware Technical
Telephone Support

• MS9 Windows NT* Server 4.0(10Client
Access Licenses), add$799.

• 12/24GB Variable SCSI DAT Tape Backup
Unit, add $849.

$3999
Business Lease9: $142/Mo., 36 Mos.
Order Code #250124

THE DELL POWEREDGE 2200 SERVER. NOW WITH 333MHz FOR YOUR GROWING BUSINESS.

Do your PC capabilities measure up to your company's growing needs? Then takea look at
theDell* PowerEdge® 2200 server, the feature-rich server with the perfect mix of performance
and expandability, that can be yours for one of the best prices in the industry. Relevant
technology like dual Pentium® II processor capability, ECC EDO memory and anoptional RAID
prop* feature deliver outstanding performance in its workgroup class. And our

"5L. service offering includes three years of Next-Business-Day On-site* service
and lifetime 7x24 serverhardware technical telephone support. So give us

a call or visit ourwebsite today. With the PowerEdge 2200 server on your
team, managing growthwon't be such a stretch.pentium*][

POta*£&*

Gift's*.
hired

'^fefc

D0LL
TO ORDER TOLL-FREE

800-496-3355
TO ORDER ONLINE24 HRS./DAY

www.dell.com/buydell
Mon-Fri 7am-9pm CT • Sat10am-6pm CT

Sun12pm-5pm CT In Canada*call 800-233-1589
GSA Contract #GS-35F-4076D

Keycode#01311

Microsoft Corporation. HP isaregistered trademark and OpenView isatrademark ofthe Hewlett Packard Company Dell, the Dell logo and PcwerEdge are registered trademarks efDell Computer Corporation. ©1998 Dell Computer Corporation. All rights reserved.



HASP - The Professional
Software Protection System*

• Rated #1 in industry tests

• Unequalled security

• Unparalleled flexibility
• Genuine ease-of-use and

transparency

• Supported under Windows 95,98 and
NT, Mac, OS/2, NEC, UNIX, and LANs

• ISO 9002 quality and reliability

• New - USBHasp!

HASP Protects More
See us at Comdex Spring - April 20-23

North America Aladdin Knowledge SystemsInc. 800 223-4277.212 564-5678. Fax: 212 564-3377. Email: hiisp.sales@iis.aks.com
Int'l Office
Germany
UK
Japan
France

Benelux

Aladdin Knowledge Systems Ltd. +972 3636-2222, Fax: +972 3537-5796. Small hasp sales _aks.com
Aladdin Knowledge SystemsGmbH _ Co. KG +49 89894221-0, Fas: +49 8989+2 21-40, Email: info@aladdin.de
Aladdin Knowledge Systems UK Ltd. +441753 622266, Fax: +441753 622262, Email: sales@aldn.co.uk.
Aladdin Japan Co., Ltd. +81 426 60-7191, Fas: +81426 60-7194, Email: sales@aladdin.co.jp
Aladdin France SA +3.3141-37-70-30, Fax: +33141-37-70-39, Email: info@aladdin.fr
Aladdin Software Security Benelux B.V. +3124 648-8444. Fax: +3124 645-1981. Email: sales@aladdin.nl
Aladdin Software Security R.D. Ltd. +7095 923-0588, Fax: +7095 928-6781, Email: aladdin@aladdin.n_k.ra

Your software is your baby - and you want to look

after it. You created it, you developed it, you saw

it right through to the moment it was ready for

market. Now protect it. 50% of business software

I is stolen; $11 billion of developers' income is lost

to piracy* Is your software a statistic?

All over the world, more developers are protec

against piracy. They're protecting more products,

on more platforms, with more security - and selling

more as a result. And more of these developers

are protecting with HASP.

To see why 25,000 developers worldwide

protect with Aladdin, call and order your

HASP Developer's Kit now!
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Psssst, Wanna
Buy a PC?

Thanks for "Disposable PCs"
(February), your timely arti
cle on the segmentation of
the PC market. Can we

expect a report on sub-$ 1000
PCs soon? I'm quite inter
ested in seeing how Cyrix
MediaGX systems score on
the benchmarks that BYTE

uses, plus how wellJava per
forms on the MediaGX com

pared to a Pentium of the
same speed.
KristopherBixler
kbixler@voicenet.com

Thefirstavailablesub-$1000
systems are aimed at home-
and small-office users. Next
month, we'll look at this
fast-growing segment of the
PCmarket, as we evaluate
CyrixMediaGX- andAMD
K6-based systemsfromIBM,
Compaq,and others.We'll
tell you how muchyouget
for themoney,and whether
companiesreallycanexpect
to reduce IS costs when the

corporatecousins ofthese
systemsappearin the
months ahead.—Eds.

The Road to XML

Jon Udell's "Extensible
Markup Language" (Tech
Outlook '98, January, page
80)was very timely. I hope
that the attention it pro
vokes will also move the

focus onto some critical

"noncomputing" informa
tion management questions,
sadly ignored by a large part
of the computing fraternity
in recent years. Most Web-

www.byte.com

design strategies seem to
have broken the link

between the public site and
the back-office document,
and data repositories and
work flows. XML,and a
more thorough understand
ing of the role played by
Standard Generalized

Markup Language (SGML),
will, I hope, help us in the
fight against organizational
laziness and application
bloat.

I'm convinced that 95 per
cent of full-text search

engines' work load would
disappear if a bit more—OK,
a lot more—thought were
given to document and data
structure and entities.

One point I did miss in the
article was any reference to
Unicode, which together
with XML and HTML 4.0

will truly contribute to mak
ing the Web worldwide.
PeterPappamikail
InformationManager
PartyofEuropeanSocialists
Parliamentary Group
Brussels,Belgium
http:l/wuiw.europarl.eu.intlpes

Two Digits
Too Clever

While I agree with most of
Ed Dejesus's comments in
"Solving for the Year2000"
(Tech Outlook '98, January),
I think it is his analysis of the
cause of the problem that is
too clever, and not—as he
claims—the programmers
who created the noncompli-
ant code. The roots of the

problem go deeper than
mere attempts to save some

storage. One primary cause

ext

sTop 25
Technologies..

Inside!

of the dilemma isprogram
mers' tendency to thought
lesslymimic manual proce
dures. Most of us have been

writing two-digit years
longer than programmers
have been coding for them.
Another causeis unexpected
longevity. Few believed,
when these "clever" pro
grammers produced much
of this code, that it would
survive to execute in the

next millennium. Finally,
there is the software mar

ket's current tendency to
value flash over fundamental

accuracy and stability. I pre
dict that the fallout from the

Y2K problem will be so
severe as to cause a major
shift in market values. Users

will flock to vendors whose

code keeps on ticking, and it
will be a very long time, if
ever, before they will place
more orders with any
companies whose products
fail miserably at the turn
of the millennium.

Herb Bowie

hbowie@MSGATE.MDHC
.MDC.COM

You raisesome interesting
points, butcriticizing pro
grammers formimicking
manual proceduresdoesn't
seemvalid. Usually, thatis
their mandate. 1think you
areright on themoneywhen
you predictthat userswill
moveto hardware andsoft
wareguaranteed to be mil
lennium-proof; it willbedif
ficult forcompetitors topry
them loose again.—EdDeJe-
sus, senior technical editor

Spoofing Revisited

Several approaches have
been suggested to ameliorate
the latency issues of trans
mitting over nonstandard,
high-latency networks such
as geostationary satellites.
All these approaches have
their limitations and/or
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incompatibilities. The TCP
spoofing suggested byJohn
Montgomery in "Stop at
Gateway, Pay Toll" (January
Inbox), for instance, is
incompatible with the new
Secure IP (IPSEC) architec
ture, including the IPSEC
authentication mandated by
IPv6.

Additionally, TCP is an
end-to-end protocol, so it
would require modifications
to all computers using the
link, not just to the satellite
gateway.Awhite paper on
this issue is available

(http://www.teledesic.com/
tech/latency.html). Telede-
sic's approach is to conform
its network to the market

requirements—by offering
fiber-like quality—rather
than require that the market
conform to the limitations of

a geostationary satellite.
Daniel Kohn

Teledesic LLC

dan@teledesic.com

Although TCP isanend-to-
endprotocol,systemscanact
asgateways betweensystems
without necessarilymodify
ingtheclients. This isbasi
cally how proxyservers
work, forexample.

Thatsaid, you raisean
excellentpoint about IPSEC,
andanysitesconsidering the
useofIPSEC shouldnote that
spoofing TCP acknowledg
ments (ACKs) will not work
in an IPSEC environment.

RoyPereira ofTimeStep,a
makerof IPSEC-based virtual
private network (VPN) sys
tems, puts it this way: "Let's
sayI havea securityassocia
tion fromAtoB and that
connection is over a satellite.

IfA FTPs to B, the TCP FTP
data will be encryptedand/or
authenticated. Thus, TCPwill
not be the next protocol in
the IPheader,and the inter
mediatesatellite system will
not send any spoofedACKs.
(The intermediate system
looksat thenextprotocol

SYTE APRIL 199.

fieldin theIP header to see if
it is TCP; if is not, then it
can'tspoof it.) Even if it
understood IPSEC's Authen

tication Header (AH), its
spoofedTCPACKs would not
contain AH—the intermedi

ate satellite systemdoesnot
havethekeys—andthusA
would reject thespoofs."

Thanksfor clarifyingthe
point, and thanksto Roy
Pereira for hishelpwith the
explanation.
—John Montgomery, West
Coast bureauchief

No Wrong Guess

I've followed the slow road

to Merced with interest. I

note, however, the comment
in "Beyond Pentium II"
(December Cover Story):
"Compilers can't predicate
every branch: Dynamic
method calls... are one obvi

ous exception Compilers
will have to be clever about

this."

This flaw has always
seemed to me the Achilles'

heel of very long instruction
word (VLIW)processors.
As we move to a run-time

world of dynamic, indepen
dently compiled objects, the
notion that compilers can
optimize code for an
unknown run-time environ

ment seems to mandate, not
cleverness, but rather para
normal powers of prediction
akin to telepathy.

Even calling a DLL func
tion exposes the flaw. How
could you know whether the
function will return TRUE or

FALSE, and therefore opti
mize your branch predic
tion, when the code for the
DLL was compiled indepen
dently? Are we back to static
linking again? Still, you do
say that "developers
will... see their programs
grow larger."

I loved LordoftheRings,
but I never knew Hewlett-

Packard and Intel had

secured Gandalf's services.

When he's done with

Merced, can I book him for
my Y2Kprojects?
Andrew Mayo
andrew@geac.co.nz

We don't know everything
about IA-64 yet. Intel and HP
arekeeping agreatdeal

under wraps. However, we
do know that IA-64 isn't bet
tingas muchon branch pre
diction as other CPUs. By
executing bothpathsbeyond
a branch—both the TRUE

and FALSE outcomes—it

doesn'tneedto predict the
branch. All it has to do is flip
a bit in one predicate register
to validate all the instruc

tions along thecorrectpath.
There is no such thingas a
wrongguess.

Of course, thisdoesn't
applyif thecompiler can't
predicate thebranch at com
piletime. Perhaps IA-64 will
fall backon some dynamic
optimizationto coverthose
cases. This could even be an

implementation question;
some IA-64 processors may
do some optimizing at run
time, and some may not. Or,
if thepercentage ofbranches
the compilercan't predicate
is low enough,maybe it
won't besignificant.
—Tom Halfhill, senior editor

It's Not Lonely
at the Top

Belated kudos on your mam
moth "Fiber in the Sky"
story in November. It was
great. One minor note: The

altitude for the Teledesic

network in the charr "Broad

band Satellites, Broadly" on
page 61reads 435 miles,
which is the old altitude for

the 840-satellite constella

tion. The altitude for the

288-satellite constellation is

850 miles (1375 kilometers).
RogerNyhus
Teledesicspokesman
Nyhus Communications LLC
roger@nyhus.com

Will the Real DVD
Please Stand Up?

I was a little irritated to read

the cover headline "Step
aside, x86" (December) in
the same issue that you sug
gest "DVDRemains a Mov
ing Target" (Bits). Let's get
with the program and fight
the proper battles. DVD is a
strategic battleground for
computer users, who are
ceding control of this critical
technology to those not of
the digital faith—good old
analog Hollywood.

Intel has provided us with
a blueprint for the future of
processing (386,486, Pen
tium, etc.), and we have
been very comfortable living
with all the variations on the

theme (SX, DX,Tillamook,
Deschutes). How is it we are
suddenly "confused" in the
DVD world as variants cus

tomized for specific tasks
proliferate?

The overwhelming point
is that DVD is a lower-cost

medium for data storage and
transfer. Forget about how
sexy the medium is for
movies—compared to mag
neto-optical (MO), CD
Recordable (CD-R), and
even tape, DVD offers com
pelling price advantages
while maintaining the ease
of use of random-access

media. I don't think that the

PCmedia have grasped just
how important the control
of this technology is for our

www.byte.com
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Well, maybe Edison said it differently. But he wouldn't if he'd had a copy of

Microsoft® Office 97, Developer Edition. It enables you to turn Microsoft Office

applications into hundreds of fully customized solutions without starting from

scratch. The Microsoft Visual Basic® for Applications development environment is

one you're familiar with so you'll be up and coding just as soon as you get the

shrink-wrap off. And with Microsoft Office currently residing on millions of

desktops worldwide, you'll be sure to find a market for your work. For more info

about Microsoft Office 97, Developer Edition go to www.microsoft.com/officedev/
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data-intensive futures.

The reason it is still in the

garage is because the high-
volume-demand segment is
now perceived to be con
sumer applications. In real
ity, the people who need
DVD now are those of us

who are looking for a way to
reduce software and image-
transfer costs.

Let the Hollywoodites
have their consumer ver

sions of DVD. This technol

ogy is more valuable to the
digital side of the house.
Bob Whitcombe

President, CompuTrends
computrends@hevanet.com

Fixes

In "Enabling the Real-Time
Enterprise" (January Core),
we indicated that JoMei
Chang and Nick Maxem-
chuk invented a reliable

multicast protocol to solve
the ACK/NACK implosion
problem in the early 1990s;
in fact, it was the early 1980s.

On page 158 of February's
"What's New: Software,"
we gave a price of $495for
SPSS's AnswerTree. That was

a limited offer that expired
shortly after press time; the
correct price is $995.

COMING UP IN MAY

COVER STORY

Seven Steps to Better Java
BYTE examines performance-boosting strategies for

Java—fromfaster virtual machines and compilers to Java
processorsand improvedsource code-

and tells you what each approach promisesand what
kindsof applications might benefit.

PLUS

JavaDevelopmentTools
Wecompare the contenders in our Software Lab Report.

NETWORK INTEGRATION

Bandwidth Management Now
Can't wait for faster pipes?We'll examinetechniques to

make better use of the bandwidth you have,
from quick-and-dirty downstream caching tricks to poli

cy-driven network resource-allocation schemes.

MANAGING DATA

Inside the Parallel Database
BYTE offers a nuts-and-bolts look at how parallel data

bases break up heretofore impossible queries
on massivedata sets, distribute them across separate
processors or machines, and reassemble the results.

HARDWARE LAB REPORT

Deschutes on the Desktop
The BYTELab benchmarks a fleet of 333-MHz Pentium

ll-based professional workstations. Should you buy now
or wait to catch the 100-MHz system bus?

REVIEWS

Field Notes: ADSL Modem Service
BYTE sits in on a real-world rollout and brings

you the scoop on the performance advantages
and the setup issues.

www.byte.com
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Some network solutions are better than others.
Like the no-brainer, software-loaded, right-out-of-the-box, plug-it-in type.
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GATEWAY2O00
"You've goiafriend intte business." *

When trying to keep a business up and mnning,
finding the right solution can be the toughest job
of all. Which is why Gateway 2000 MajorAccounts,
Inc. offers Custom Integration Services (CIS) to
qualifying, large-volume purchasers. We'll work
with you, and together, find the best custom
solution for your business. Through this program,
a wide range of hardware and software solutions
can be built into your PCs. Including some
products we don't normally sell.

Our CIS program increases your Value of
Ownership by saving you the time and expense
of breaking the box. Items like pre-loaded special
applications and training software improve
efficiency For example, suppose your business
uses a specific inventory control program or a
certain type of backup storage device. We'll help

you get that hardware or software built into your
new Gateway™ systems, pre-test it to your
specifications and ship it to your door. No third
party installations. Just you and the plug.

With Gateway systems, you get high quality
fresh technology stable platforms and manageability
features. And with CIS, you also get the added
benefit of having it all your way This unique
Gateway combination maximizes your Value of
Ownership with increased benefits and reduced
costs for the life cycle of your
computers.

So call your Major Accounts
sales representative or visit
our Web site today. Together,
we'll find a solution that's
right for you. pentium®][
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Diskette Drive • 3Com 10/100 Ethernet Adapter • E-Series Mid-Tower Case • 104' Keyboard and
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Graphics™ Permedia 2AGP Graphics Card "Seagate® 9GB 10,000 RPM Ultra Wide SCSI Hard
Drive • 13/32X SCSI CD-ROM Drive and 3.5" Diskette Drive • SMC® 10/100 Network Card
• E-Series Workstation Tower Case • 104'Keyboard &MS IntelliMouse • Intel LANDesk Client
Manager 3.1 • MS Windows NT®4.0 $4099 Gold Value Lease '$143/mo.

GATEWAY1" Solo™ 5100 Portable • 14.1" XGA TFT Color Display (1024 x768 resolution) • Intel
Pentium Processor with MMX™ Technology via Intel's Mobile Module • SDRAM Expandable
to 144MB • Up to 512K Cache • 2MB EDO Video RAM • Up to 4GB Hard Drive • Modular
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• Lithium Ion Battery &AC Pack • Full 88-Key MS Windows 95 Keyboard • EZ Pad® Plus
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• CardBus • MS Windows 95 or MS Windows NT4.0 • MS Works 95 or MS Office 97 SBE
• LapLink® for Windows 95 &McAfee® VirusScan " Gateway Gold Service and Support for
Portable PCs Prices Starring at $2999 (Qty. 1) Gold Value Lease *$106/mo.
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CALL 1-888-217-4941 www.gateway.com
Gateway 2000 Major Accounts, Inc.
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Lotus Consolidates on Notes
With new versions of Notes and Domino and other initiatives,

Lotus aims to unify itsgroupwareImessaging platform.

he battle for dominance of

messaging/groupware ap
pears to besettling into a two-
company contest, with

Microsoft and Lotus now holding a com
manding lead in total messaging seats.
With forthcoming versions of its Domi
no groupware/messaging server and
new Notes 5.0 client interface, IBM's
Lotus division hopes to gain momentum
as it completesNotes' transition from a
proprietary environment to one that
natively supports Webstandards from
client to server. Lotus is also moving on
several fronts to migrate its customers to
the Notes 5.0 interface and Domino 5.0

serverplatform,whichareexpecred to be
released in the second half of 1998. The

new Notes interface incorporates the
functionality of Lotus Mail, cc:Mail,
Notes Mail, Notes Desktop, Organizer
GS, and Weblicator into an integrated,
standards-based Notes R5 client. And

Lotus's server platforms willconsolidate
around the Domino server.

To entice the large installed base of
cc:Mail users, the new Notes Mail envi
ronment adopts many familiar features,
suchasseparateaddress headers,English
like mail rules, deferred delivery, signa
ture files, and a compressed lightweight
names and address book with faster type-
ahead addressing. At press time, sources
saidLotuswasconsidering an offerof free
Notes client upgrades to customers with
cc:Mail maintenance contracts. Lotus has

demonstrated a technology code-named
R6D that lets cc:Mail 6.x clients connect

to Domino 4.x and 5.0 servers. Lotus's

SoftSwitchmessagingunit willnow focus
onproductsthat migrate host-based mail
environments to Domino.

The new client interface takes advan

tageofHTML4.0 support.You canimport
Web pages, animated GIFs, and Java
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applets, and then render them directly in Topscreen: Lotus'snew Notes 5.0
Notes without conversion. Back, for
ward, search, and other operations that
browser users are familiar with let you
navigate among mail, tasks, newsgroups,
Websites, and calendar items. Tabsalong
the top of the screen let you switch be-

consolidates multiple messaging

programs in one interface.

Bottom screen: The Notes Calendar is

built with ActiveX, JavaBean applets,

and HTML style attributes.
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Business Acceptance of Telecommuting Increases
Workers in the U.S. are increas

ingly using their modems, instead

of their cars, to get to work. Fifty-
one percent of North American

companies say they now permit

employees to telecommute

through ongoing or pilot pro

grams, according to a survey of

nearly 300 executives. That latest

figure represents an increase of

nine percent compared to 1996.

The survey, conducted by the

William Olsten Center for

Workforce Strategies late last
year, indicates that many compa

nies (about one-third of those

surveyed) use their tele
commuting programs as a tool to

recruit employees. Nearly three-

guarters (74 percent) say they
expect their company's use of

telecommuting to increase.

Implementing a telecommuting

program reguires planning. Com

panies must consider a wide range

of managerial and technical issues

ranging from employee account

ability to off-site ergonomics to

security,yet such programs can be

advantageous to the company.

Benefits of telecommuting cited
by respondents include improved
productivity (45 percent), eco

nomics(35 percent), traffic pat
terns (11 percent), and environ
mental issues(6 percent).

Groupware/Messaging Vendors Play
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tween multiple screens, or you can bring
up additional top-level windows. Gone is
the Notes workspace; the Portfolio inter
face that was introduced in Release 4.6 has

been enhanced to support drag-and-drop
organization in multilayered folders.

The Notes Designer development
client retains familiar Notes constructs,
adding Web-friendly elements such as
synopses, outlines, pages, recursive
tables, and a frameset editor. The client's
Calendar interface is built with a combi

nation of ActiveX controls, JavaBean
applets, and HTML4.0 style attributes.
Notes developers can now author one
application for display in Notes clients as
well as in browsers.

Lotus is limiting the native OSimple
mentations of its Notes 5.0 client to 32-bit

Windows and PowerPC Macs. That leaves

OS/2 and Unix users with what Lotus pres-

wwnw.byte.com

ident and CEOJeff Papows calls "the
ultimate browser experience." Bythat,
Lotus means it intends to provide a Web
clientwhoseapplicationswillbe similar,
feature for feature, to those of the native
clients. Lotusplansto accomplish thatvia
JavaBeans that emulate the Notesdesign
elements, includingviews, navigators, and
rich-text editing.

The Domino 5.0 server remains a cross-
platform solution, with versions for
AIX, NT, Unix, S/390, OS/2, and most
recently, AS/400. Release 5.0will addsup
port for Secure Multipurpose Mail
Extension (S/MLME), Lightweight Direc
tory Access Protocol (LDAP) V3 with
authenticated read/write, clusteringfor
Web browsers and POP3 clients, on-line
indexing and in-place database com
paction, and a renovated Administration
user interface that will let you perform
globaltaskssuchasmodifying access con
trol lists for multiple databases. The
Domino server on NT will run as an Inter

net Services .API (ISAPI) application that
can run in tandem with Microsoft's Inter

net Information Server (IIS). At press
time, Domino's Microsoft Back Office
certification was pending.

Microsoft hasreleasedExchangeServ
er 5.5and in March was readying release
of Outlook 98. That combination will

offer server programmability and user-
friendly features that beginto rivalDomi
no/Notes. And with Microsoft offering
Outlook upgrades for free to Office 97
owners, and bundling IIS with NT,Lotus
will face strong competition.

According to Papows, Notes captured

10.5 million new seats in 1997. And as it

continues to improve Notes, Lotus isalso
developingfor newer platforms, suchas
Java.The company'seSuite Workplace,
and accompanying DevPack toolkit for
buildingnetworked applications, will let
developers rolloutwork-flowapplications
that run inside or outside the Notes client.
"We've done a lot ofwork to make certain
that eSuite works extremely well with
Notes,"saidLotus executive vice president
MikeZisman at the firm's Lotusphere 98
conference. "Can we make it faster? Of
course. Can we make itsmaller? Ofcourse.
It's an execution issue now."

Lotusappearsto beheadedin the right
direction with its groupware strategy.
Now it just has to execute.

-Steve Gillmor
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What's Up with Tape Storage?
Tape's low cost-per-megabyte has

made it the preferred choice for
large-capacity backupand archivalstor
age in high-endapplications. Tape still
retains that characteristic, but in the
broader single-user, small-office, and
workgroup markets, tapedrives arereel
ing from an onslaught of alternative
mass-storage devices.

The affordability and versatility of
small removable-media drives, such as
the 100-MB Zip and the LS-120, have
madetheseperipheralsapopularchoice
for consumers for data storage, data
exchange, andincremental backups. For
largercapacities, userscanchoosea CD-
Recordable or CD-Rewritable drive at

680 MB, or a Jaz or a Syjet drive hold
ing1GB. Other optionsincludeoptical,
magneto-optical, andthevarious flavors
of writable DVDs.

This withering assault from other
media is partially to blame for the flat
sales of tape drives over the past three
years. Couple thiswith the cannibalis
tic infightingthat's takingplacebetween
different tape technologies,and it's easy
to seewhythe tape drivemarket appears
fragmented. About a dozen tape for
mats, some of which are proprietary,
hold at least 1 GB (compressed). Drive
manufacturers, eager to stake out a
segment of the market as their own,
aren't making much progress toward
common standards, notes Bob Amatru-
da, an analyst with International Data
Corp. (IDC; Framingham, MA).

Tape backup for the desktop is the
province of the quarter-inch cartridge
(QIC) family, which includesTravantape
drives. However, higher capacitiesand
better performance of the latest Travan
drives make them more suitable for

backing up small to medium-size
servers.Travan capacities of up to 4 GB
native (8 GB compressed) for the NS8
format and 10 GB(20 GBcompressed)
for the new NS20format enable you to
backup a departmental serverwithout
changingtapes.NS8 and NS20 both sup
portread-while-write backup andhard
ware data compression for improved
performance. Backup speeds of7GB per
hour for NS20drives should be typical.

NS20 drives, from vendors such as
Aiwa,Seagate, Tecmar,and others, are
justnow reachingthe market, at prices
of about $500.But pressure from 4mm
DAT drives will continue to compress
this market.

The 4mm DAT format (12-GB native
capacityfor the DDS-3 format) is a cost-
effective backupsolutionfor network or
multiuser systemsor high-end worksta
tions. Its higher initialdrivecostcan be
offsetbylowermediacostswhena large
numberof tapesisusedin a backup reg
imen.DAT isunder pressurefromTravan
at the low end, 8mminthe midrange,and
digital lineartape (DLT) at the highend,
though there issome overlap.

Another helical scan technology,
8mm competed with 4mm DAT at first,
but with native capacity of 20 GB, this
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Coming Soon: An
Easier to Use,

Graphical Linux
Thanks to the efforts of developers

working on the GNU Network Object
Model Environment (GNOME) project,

the Linux operating system may soon

have a consistent graphical user inter

face that's easy for even computing

novices to use. As you'd expect from

Background Scraenssver |

sasrng*

WaHfT

r requ&oi pMlworo"

low

GNOME: a standard way to

graphically configure desktops.

the Linux community, the GNOME

team is basing this project entirely on

free software.

It's not that graphical versions of

Linux and Linux apps don't already

exist. Theydo. But there are problems

with these various environments,

according to Marc Ewing,director of

development at Red Hat Software,

which is devoting programmers and

resources from its advanced develop

ment labs division to the GNOMEpro

ject. Current Linuxgraphical environ

ments are not standardized, can be

arcane for novices, and don't always

integrate well with other programs.

GNOME will provide an environment

with standard widgets and facilities

that programs can use, and will let

novice users configure their desktop

environment graphically. GNOME's

goals include a graphical file manager,

customizable taskbar, and support for

dragging-and-dropping files.

It's not clear when version 1.0 of

GNOME will ship, though Ewing esti

mates it could be available within nine

to 12 months. For more info, see

http://www.gnome.org.
- Dave Andrews

www.byte.com
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Appliance Toolkit
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everything you need, from rapid application development tools to Internet

apps to source code. Build a custom browser in days, not months!

And talk about performance. With the IAT and QNX you can use low-

cost x86 platforms to deliver incredible speed and reliability. Believe it!

Download your free

1.44M demo today!
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It's no secret some of our best ideas have come

from recognizing those of others.

The web is a perfect example. Sure, we weren't the

first company on the web bandwagon. But we have

come up with a way to help you take advantage of

web-based computing using Microsoft® Visual Studio"

development system and Microsoft Windows NT.*

With transaction, web, and other application services

built right in, Windows NT can bring together any

browser, database or desktop application you have

in your enterprise. You can use all the technologies

necessary (yes, even the non-Microsoft ones) to make

the web a part of a living, breathing, money-making

solution you get to call your own.

To learn more go to www.microsoft.com/msdn

© 1998 Microsoft Corporation. Ail rights reserved, Microsoft, visualStudio, Where doyouwant toga today?and Windows NT an; eitherregistered trademarks ortrademarksofMicrosoft Corporation inthe
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Bug ofthe Month

Deregulation No Light Task for Integrators
Computerglitcheshavedelayed the deregulation of California's powerutilities,

* causing companies that had hopedto become newproviders of electricityto
T wait until at least March 1. The problems stemmed as much from unrealistic

deadlines as from the complex nature of integrating disparate software.

Legislators tookfouryears to write the roadmapfor restructuring the California elec
tric power industry, leaving lessthan a yearto get hardware, software, and regulatory
approval finished. The independent system operator (ISO), the company that operates and
controls the statewide transmission grid, does so with five applications. All this software
isproprietary and created bydifferent independent contractors.

With practically nostaff untilthe second halfof 1997,and no IT staff untilthe third
quarter, the ISO found it difficult to coordinate with the California Power Exchange, a
company charged with auctioning electricity to independent service providers. "We were
doing development, testing, and production on the same machines simultaneously," says
Dennis Fishback, CIO for the ISO. "Everyone knew going in that this would require a
Herculean effort, and we came damn close to pulling it off." However, despite its best

efforts, the ISO missed its January 1 deadline.

Send yours to jason.krause@byte.com

format now competes with DLT in the
enterprise backup market. Another for
mat competing in this space is the
Advanced Intelligent Tape (AIT), which
isnot interchangeable with other formats
but offers 25-GB native capacity and
memory and cassette technology for
faster access to data.

No singletape technology has distin
guisheditselfas the bestsolutionfor all
cases. But the market has selected QIC/
Travan, DAT, and DLT to serve the low-,
middle-, and high-end markets, respec
tively, withsomeoverlap.Inthe low-end,
PCserver segment, choice is driven by
sensitivity to cost and features. Both
QIC/Travan and DAT offer similarcapac
ities and performance, but QIC/Travan
drives are generally less expensive be
cause the tracking control is contained
within the cartridge. This makes the
cartridges more expensive to manufac
ture than DAT but represents a good
trade-off ifyour plansinclude usingfew
tapes. Conversely, ifyouwillusea lot of
tapesorstorearchival backups overlong
periods,the lowercostofDAT cartridges
maysave money, despitethe highercost
of the drive.

In the battle between DATand DLT,it's
not clear that either format is winning.
The DLT2000 internal DLT drive from

Quantum (408-894-4000; http://www
.quantum.com), for example, canback
up 15GB (nativecapacity) at 1.25 MBps
and hasa streetpriceofabout $2499. The
SDT-9000 internal DAT drive from Sony
(800-352-7669; http://www.sony.com/
storagebysony) canbackup 12GB (native

capacity) at the same 1.25 MBps but has
a street price of only $1030. Quantum
also offers the DLT7000, which boasts a
native capacity of 35 GB and a transfer
rate of 5 MBps. But you'll pay a premi
um for this performance—$6400for the
internal version. -Robert L. Hummel

PowerPC C3 Aims for 400+
MHz in '98
Intel and Digital haveboth crossed the

300-MHz threshold with their Pentium

IIand Alpha21164PC processors,and
now the PowerPC alliance is pushing
pastthat barrier,too.Thisyear,the Pow
erPC partnerswill introducenewtech
nologies and manufacturing processes
that will improve the speed and perfor
mance of its third-generation (code-
named G3) PowerPC 740 and 750 pro
cessors. And then the next-generation
PowerPC chip, the G4, should arrive
sometime in early 1999.

The G3 750 series of PowerPC CPUs

that shipped lastyear introduced faster
systemand L2 cachebusesfor perfor
mance that in some cases beat a Pow

erPC604erunning at 350MHz (seeJan
uaryBYTE, page28). MotorolaandIBM
plan on releasing new G3 processors
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Newer Technologies' MAXpowr G3
upgrades a Mac's CPU to a 275-MHz
PowerPC 750.

with even faster core speeds and buses
in 1998.Sources at Apple say the com
panymightreleasenewG3 -basedMac
OS machines with a 100-MHz system
(CPU to main memory) bus by the end
of 1998. Motorola already has 300-
MHz750sready to ship.Sourcessaythe
750 will hit 366 MHz by the second
quarter of 1998 and450MHzbythe end
of 1998.

Currently, the only desktop systems

that use the G3 series are Mac OS-based,
so the market for embedded devices will

inevitably assume a more prominent
role in the PowerPCcamp. In 1997, the
desktop computer market provided the
majority of sales for the PowerPCcon
sortium but, according to Motorola,
even if Apple's sales increase in 1998,
embedded PowerPC chips will outsell
desktop chips this year.

Embedded PowerPC chips based on
the G3designwill appear in hand-helds,
network computers, and networking
devices. With the embedded line of G3

parts,IBM andMotorolawilltakeasim
ilar approach as they did with the Pow
erPC603e: They removed the floating
point instructions from the processor
(they are rarely needed for embedded
applications) to make an embedded
603e-basedCPU.

The G3 PowerPC 740 began life at a
peak speed of 233MHz; the 750started
at 266 MHz. Exactly how much faster
beyond 300MHzthe new G3PowerPCs
will run remains to be seen. "Right now

www.bytr



When business wants to unite the
web and the enterprise...

Business uses WebFOCUS.

"We found WebFOCUS to be a
fast, cost-effective solution for
deploying our data warehouse
on the Web."

GaryFisher, Malager StrategicSystems,
Sony Electronics Inc.

Sony ElectronicsInc. decided to build a
data warehouse to help manage and control
its inventory. To makethe information easily
available to users in over20 states throughout
the U.S., the companywantedto buildWeb
front ends for reporting and analysis.The
companyneeded software thathad report
writing features, supported drill down, graphics
andcomplex, multi-pass database queries.
Sony lookedat a varietyof Web-basedtools
ranging from the very complexand expensive
to the simplistic andinexpensive. Thecompany
installedWebFOCUS and hadreports on their
Intranet in days and drilldown
reportingsystems in weeks
without writing SQL, CGI,
HTML,JAVA, orPERL
Using WebFOCUS,
Sony's data warehouse
developers can now
quickly generate Web o.
reports and connect
users throughout the
U.S. with a URL, an
ID, and a password.

"In less than two months, we
reduced order status calls by
40%, enhanced customer
relations, and stimulated new
business by driving customers
to our Web site."

Dan Bond, Data Warehouse Manager,
Paradyne Corporation

Using Information Builders EDA middleware
and WebFOCUS reporting engine, Paradyne
built a Web-based order statussystem that
allows customers to launch dynamic queries

^^ against live mainframe data.
£k flbk The whole system was

builtin 90 days. And
in less than two months

Paradyne reduced
i orderstatus phone

calls by over 40%.

CALL THE BUILDERS

INFORMATION BUILDERS

ummit
April 20-22 In New Orleans

www. ibi.com
(800)969-INFO
In Canada call (416) 364-2760
WebFOCUS, FOCUS and EDA/SQL are trademarks of Information Builders, Inc.

Enter HotBYTEs No. 105 at http ://www.byte.com/hotbytes/
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"With our new intranet-based
decision support system we are
able to rollupbudget projections
in less than 10 minutes."

KevinRasmussen. ExpertApplication
Coordinator, Gull Canada

In the oil and gas business, proactive
monitoring of production and costs versus
operating budgets is a mission-critical function.
That's why Gulfdecided it needed a faster
way to collect and analyze this information
from its field locations around the world. The

solution... a Web-enabled data entry and
reporting system using Information

ders' Cactus and WebFOCUS.
le application, whichrequired
ilmostno training, lets each

"on updateGulfs databases
ver the corporate
t. Analysts can now

II up the data in less than
10 minutes, create reports

fromtheir Web browsers,
and evaluate Ui

jjj, regional decisio
y'l the big picture.

Information
Builders.

Building Tomorrow's
Information Systems
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C3 Today and Tomorrow

CPU

(Timeframe)
CMOS

Process

Core Speeds On-Chip
Cache?

Maximum L2

Cache Controller

Power

Consumption
Maximum

Bus Ratios

Backside

L2 Cache1

604e

(Q31997)
.25-micron Up to

350 MHz

No 1MB 8/14.5 Wat 350 MHz 7:1

8:1

N/A

PowerPC 750

(Q3 1997)

.29-micron Upto266MHz Yes 1MB 5.7/7.9 Wat 266 MHz 133-MHz

603e

(Q31997)
.29-micron 300 MHz No 1MB 3.7/5.8Wat 250MHz 6:1 N/A

PPC750

(2Q1998)
.25-micron 300 MHz Yes 1MB 5.9/8.2Wat275MHz 8:1 150-MHz

PPC750

(4Q1998)
.20-micron Upto450MHz2 Yes 1MB N/A 8:1 To be

determined

' Certain Apple systems use the 604e with an inline cache, but that does not reflect the chip's design. 2BYTE Magazine estimate.

we can easily increase speeds over 20
percent," saysWillSwearingen,manager
of PowerPC marketing for Motorola,
which would peg the PowerPC 750 core
at 330MHz. InJanuary,IBM announced
the first speed bump of the year for the
PowerPC750,a 275-MHzpart that's now
available inprocessorupgradecardsfrom
Newer Technologies (Wichita, KS) and
Interware Co., Ltd. (Tokyo).New desk
topsystems willalmost undoubtedly fol
low, but at press time, Apple hadn't
announced any 275-MHz or faster Pow
erPC 750-based systems.

In February, IBM announced a Pow

erPC750microprocessor in a .20-micron
process (the 750 currently uses a .25-
micron process) with a .12 effective
channel length and copper intercon
nects. Use of copper interconnects
allows smaller, faster processors that
consume less power. IBM says the chip
can achieve 480 MHz at 2V. IBM's

announcement was only a technology
demonstration, and the company isn't
currently saying when such a chip will
be available commercially.

IBM and Motorola are implementing
copperprocesses separately; IBM willbe
the firstto usecopper inthe G3,and then

Survey
Intel More Likely Inside Business Than Home

Home PC usersare morelikely than business users to buynon-Intelcomputers. In a recent
telephone survey byBYTE Research of102 BYTE subscribers who recommend PC purchas
es, more respondents
said they would be
"Very Likely" to pur
chase a PC without

Intel Inside if the com

puters were for use at
home, not at work. Intel
alternatives were more

likelyto geta lukewarm
appraisal from busi
ness: Morerespondents
were "Somewhat

Likely" to purchase
non-Intel PCs for busi

ness than for home. The

"Not at All Likely"
responses were about
even for both.
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Likelihood ofPurchasing Non-Intel x86 PC

ForWork For Home

Source: BYTE Research.

n=102 BYTEsubscribers involved in PC purchasing.

both IBMand Motorola will use copper
in the G4 series. Copper processes will
reduce the chip's 5W dissipation (at 266
MHz) to even lower levels.

Certainproducts,suchasNewerTech
nologies'MAXpowr G3, provide a Pow
erPCupgradecardwiththeL2cacherun
ning at the same speed (up to 275MHz)
as the CPU itself. But to run the L2 cache

at the same speed as the CPU in that case
requires expensive RAM, which is why
Newer's 275-MHz version with 1:1 L2

cache ratio costs about $2000.

Apple officials say that releasing
Mac desktop machines with 1:1 ratio is
possible but would result in systems that
cost too much. Don't expect Macs with
faster L2 cache buses until prices for late-
write RAM drop.

Becausethe G3's bus implements only
the MEI (modified, exclusive, invalid)
protocol, it can't be used in a designthat
includes more than two processors.
When Apple's Rhapsody OS appears with
support for multiprocessor systems,the
previous-generation 604ewillneed to be
deployed. Both IBM and Motorola plan
speed increases for the 604e,while the
603e will not be pushed beyond its cur
rent 300 MHz.

This year is important for the Power
PC group. An expansion of the Somer
set facility (a shared semiconductor-
design center in Austin, Texas) for
building new embedded chips is
planned, and the alliance will disclose
details on the G4, successor to the G3.
Meanwhile, look for more megahertz,
higher memory bus speeds, and new
copper processes from the G3.

- Jason Krause

www.byte.com



APC Smart-UPS* delivers unmatched
uptime and complete peace of mind

November 19, 1996

APC Smart-UPS 1000

"...Inherent flexibility and
excellent software... Don't

be caught without one."

Power problems

attack networks

relentlessly. To

"^PSl protect hard
ware and data from system

crashes, experts, network

managers and computer users

worldwide prefer one solution

above all others combined:

APC Smart-UPS. Now, all 120V

Smart-UPS include FREE

PowerChute plus power manage

ment software.

The most reliable protection you can buy
Smart-UPS provide complete protection

against power spikes, surges, brownouts,

and blackouts. You'll also gain maximum

server up-time and decrease management

costs. Award-winning features include:

• CellGuard™ intelligent battery manage

ment monitors battery performance and

extends battery life.

• SmartSlot™ internal

accessory slot lets you

customize and enhance

the performance of your

Smart-UPS.

• QuickSwap™ user-

replaceable batteries can

be quickly and safely

swapped out without

powering down the con

nected equipment.

Plan for and control crisis situations

PowerChute plus FlexEvents™ lets you
control UPS reactions to power events.

You can configure PowerChute plus to

provide graceful, unattended server shut

down during an extended power outage
or alert you to out-of-bounds environ

mental conditions before they result in
costly downtime.

PowerChute plus provides unattended
system shutdown and UPS management
for Windows NT, Netware and other
servers. Manage Smart-UPS via SNMP.
DMl and Web browsers (shown above).
Features vary by operating system.

Web serverand

SNMP ready

APC's NEW WebAgent™

allows you to monitor and

manage your Smart-UPS

using your Web browser.

New WebAlert™ notifies

users of Web server shut

down via their browser.

PowerChute plus also in

cludes the PowerNef" SNMP

Agent plug-in, which allows

you to integrate your

Smart-UPS with your

existing SNMP manage

ment strategy.

Smart-UPS and

PowerChute plus pro

vide the complete solu

tion in one convenient

box. Server protection and peace of
mind have never been easier.

EDECI Server
rliCC! Solutions Kit
Just mall or lax this completed coupon
lor your FREE Server Solutions Kit.
Better yot, order it today at:

http://promo.apcc.com Im code vfm \
I—I YES! Please send my FREE Server Solutions Kit.

I—I NO, I'm not interested at this time, but please
add meto yourquarterly newslettermailing list.

Name:

Title: Company:

City/Town:_

State:

Phone:

-Zip:

Brandof UPSused? _

Brand of PCsused?

Brand of Servers used?

_Country.

(888) 288-APCC X8189 • FAX: (401) 788-2797

©1998 APC. All Trademarks are the property of their owners. SU01EF (800)347-FAXX PowerFax E-mail: apcinfo@apcc.com 132 Fairgrounds Road, West Kingston, HI 02892 USA _j

I V I
j ____y L—

APC has wonjnore awards for reliability
than all otherMP&vendors-combtned.
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Low-Cost PCs

Co to Work

Low-cost PCsare the latest rage in the
consumer world, but for the most

part they haven't yet made the grade in
the business world. That's starting to
change, however, thanks to fallingchip
prices and Intel's new focus on the low
end of the PCmarket. And although they
still worry that these PCsare too under
powered to be useful, IS managers are
reevaluating what roles cheap PCscan
play in the businessworld.

In the world of business, low cost
doesn't yet translate to "under $1000."
Asof last November, 32percent of unit
sales in the retail sector were of sub-
Si000PCs, while just2.8percent of units
sold by corporate resellerswere in the
same price range, according to
researchers at Computer Intelligence
(CI; La Jolla, CA). Even so, prices are
falling. PCs costingbetween $1500 and
$1999 used to be prevalent in business.
But thanks in large part to Intel's pro
cessor pricecuts,desktop systems priced
between $1000 and $1499 made up 61
percentofsalesbycorporate resellers in
November, up from 35 percent in
November '96,CIreports. Intel's release
later this year of "Covington," its first
Pentium II CPU that specifically targets
sub-$1000 PCs(see "Deschutes: Pentium
II Breakout," March Bits), will be an
important milestone for many busi
nesses.Although AMD, Cyrix, and oth
ers already have low-cost chips, many
corporate buyersdo not embracethem.
Arecent surveyby BYTE Research indi
catesthat prospectivePCbuyerswho are
"verylikely" to buyanalternative to Intel
are more likelyto do so for their home
rather than for work (see page 32).

IS managers are intrigued by less
expensive PCs, but not without skepti-

GartnerGroup Report
Remote Access and the Internet

As remote access becomes an ever-greater priority for businesses, outsourced ser
vices are becoming moreattractiveto them.Since 1995, GartnerGroup's totalcost

of ownership (TCO) models for remote access have shown that enterprises can save
money byusingexternal managedserviceproviders (MSPs) to deliver remoteconnec
tions, network management, user support, security, and application hosting. MSPs
include postal, telegraph, andtelephone agencies(PTTs); value-added networks (VANs)
andtheirproviders; local exchange carriers; andInternet serviceproviders (ISPs). They
can allprovideaccess from multiple locationsovermanaged backbones.

In 1997,GartnerGroup's 250-user TCO modelforecasted that MSP operationscosts
are typically half those ofservices built with in-house equipmentand staff.In addition,
bythe end of1997,all MSPs had madecompetitive changes to further reduce enter
prisecosts. Theseinclude more aggressiveusage discounts, expanded international
access, internetworkpacket exchange (IPX) support, a willingnessto renegotiate con
tracts, morehelp-desk support,betterdial-up utilities, and moresecurityservices.

Forthese reasons, GartnerGroup contends there is an 80 percent probabilitythat ail
enterprisesplanning more than5000 hoursofcumulative remote-access connection
usage permonth will be best servedbycontractedMSPservicesin 1998 andthrough
2000, as an alternativeto buildingtheir own access services. All enterprises inneed of
the highestquality ofserviceforglobal ortransnational remoteaccess shouldalsocon
sider MSPs, regardless ofthe total numberofcumulative remote-access hours.

Along with WANs, LANs, andothernetwork systems, the Internet can be a vehicle for
remote-accesssystems.TheNetwill become a viable, butdegraded, conduitforremote
workers. During 1998, usingfirst-generation VPN products,enterprisesthataregeneral
ly among thefirst to implement newtechnologies, as well as thosethataresomewhatrisk-
averse, will successfullybuild back-office remote access workforceswithISP networks.

Themajority ofthese early adopters will laterrenegotiate business-classofferings to
obtain a better class ofservice. RegionalISPs that lease rather than own backbone ser
vices cannot control or guarantee the qualityof services they offerto their customers.
While many enterprises believe the Internet and the use ofmultiple, regional ISPs will
savethemmoney, theyfail to anticipate the reducedquality ofservice (e.g., variable re
sponse, busylines, and limited support)thataccompaniesinexpensive connections.

In1998, GartnerGroup states, there is a 90 percent probability that carriers will use
low-cost ISPpackagestoattractcost-consciousenterprises, thenurgecontractupgrades
to business-class (orpremium) services aftercustomers are frustrated bypoor perfor
mance. Larger ISPs thatcan offerprivate IPserviceonextensive backboneswill adopt
the MSP service model, offeringaccess from multiplelocations along withsecurity, net
workmanagement, help desk, and usage accounting.

Despite the hypeabout the potentialof remote access overthe Internet, we do not
advise itthis year- even ifVPN technologies are used. Other, more mature network-
based solutions are more viableat present. We also expect that ISP remote-access ser
viceswill appealonly tooccasional, informal, and nonmission-critical enterprisesin1998.
John Girard is GartnerGroup's vice president and research director, telecommuting and remote

access. Formore information on the GartnerGroup conference, Remote Access: Buildingand
Managing the Workplace ofthe Future (Lake Buena Vista, FL, April28-30), call800-778-1997 or
go to http://www.gartner.com.

$1000 CPU
Business PC

Today 166-MHz
Pentium w/MMX

In six months 266-MHz

Pentium II

*Based on estimates by Compaq and AST

Hard

Drive

2-GB

2-GB-

4-GB

CheapBiz PC RoadMap*
Network Graphics Cache CD-ROM
Interface Card

Memory Monitor Modem

No

Optional

64-bit,
2-MB memory

256-KB No 16MB No Yes

128-bit AGP

graphics, 2-MB
No Not for

under $1000
16-32 MB No Yes
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WITH KINGSTON,
CONFIGURING

STORAGE
IS AS EASY AS

CHILD'S PLAY
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Your imagination may be your only
limitationwhen configuring storage solutions
using Kingston® enclosures. Combine Data

Silo* chassis with modular Data Express® removable
drive traysand createyour own custom design.

• Feature-packed while meeting strict specifications

• Reliable and ruggedlydesigned

• Ready to support most popular drive types

• RAID compatible

• Platform-independent

ed. Allother trademarksand registeredtrademarksarc
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DB2.DB2 The new database as universal as the World Wide Web itself.
versHHi jL*

Is your database missing something?Noting brings data to Me on thewebBke
wwworld of e-business. It extends from traditional data to multimedia and I'rom transactional systems to data warehousing. It scales

on diverse platforms (think Windows NT® to Sun™ Solaris® to AIX®), you can leverage skills across business units and functions. For some



maybe liademarksor servicemarksof others,©1998 IBM Corp,Allrights reserved.

DB2® Universal Database. It's the missing link between core business functions and the dynamic, user-driven — — — —

without a hiccup from laptops to massively parallel arrays. And with the same code base running natively =**~ =~-

eye-opening demos and free trial code, visit www.software.ibm.com/dh2byte or call 1800 730-4.334, ext. 114. Solutions for asmall planet"
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cism.LeeHill, VP of information systems
at GTCapital Management (San Francis
co), says one possible role for cheap PCs
is running intranet applications that don't
tax the computer. Says Lee, "I can only
see agood number of users moving in that
direction [toward low-cost PCs] with
more Web-enableddatabase applications
and abrowser interface." BruceYates, sys
tems administrator at The Computer
Learning Center (San Jose, CA), a train
ing center, is ready to use cheap PCs,but
for limited tasks. "Our mentality isto buy
nothing less than the best that's on the
market," saysYates. "Butyou have to rec
ognize that for the average business pro
fessional doing word processing and
spreadsheets, a lesser priced system will
probably work."

Intel's disdain for the low-cost mar

ket stymied vendors who wanted to build
inexpensivebusinessPCs. But Intel isnow
competingin thismarket. This meansthe
lesscostly PCswith "Intel inside" will no
longerbebuilt to unload end-of-lifeparts
but to meet your low-end computing
needs. -Jason Krause

Service to Cure IT HR Headache

As news of talent shortages and ris
ing salaries grips the Norrh Amer

ican ITindustry, businesses are sharing
salary information with each other to
help retain valuable employees.

A new service from Toronto-based

Compensation Tracking Systems
(http://www.comptrac.com) could
make it easier for Canadian IT organi
zations to track pay levels. Developed
in cooperation with backers including
Xerox Canada, Ontario Hydro, Atlantis
Aerospace, Star Data Systems,and Aet
na Canada, CompTrac isan on-line ser
vice where subscribers share compara
tive,up-to-date data on the valueofhigh
tech skills, rather than just static salaries
for jobtitles. (AU.S. pilot program isalso
planned.) For a setup fee of approxi
mately $2500 U.S., and an annual fee
averaging about $7500U.S., companies
can exchange compensation/skills data.

At Aetna Canada, the investment in
the CompTrac pilot program isalready

| CompTrac Query Results: Skills Analysis

233 Matching placements
inducting 67 skills and 42 enviranmenis

Average annual base $37,300
Averageyear 1 bonus: $14.SGQ

Avereae experience 51 vests

riocvMipni^ Proficiency !•:•

Top 10 skills # Avq Mrr: '.'-..: A;,,,

Deveiopshigh levelbusiness requirements 196
Ttanslaies business requirements into software 176
Identifies reusable software components lhat ca 163
Seis the ITstrategy 141
Negotiates scope ofa projectwith business spt 97
Defines the dollar budget for3 negotiated scope 97
Maintains >iwde network of contacts inside and t 62

Makes eSective format presentations 63
Works as a group leader, setting and dan fying 60
Writes effectively 57
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This analysis con sugge3l how specrttc skills have oBeded compensofccn intie
See the Query Details tab (or input specifications

CompTrac provides salary information

based on skills and experience.

demonstrating its effectiveness. "The
more we know about the market, the
easier itwill be for us to retain and attract

talent," says Shannon Reilly, organiza
tion development consultant at Aetna
Canada. "Our participation in the
CompTrac pilot program has validated
a direction we had already taken."

- Dan Coyle

Book Reviews

In Search of Elegance
In his memoirs, David Gelernter reflects on the irony of being let
ter-bombed byTedKaczynski. After all, Gelernterisclearly nowide-

eyed fan of unrestrainedtechnology. In his latest technologytrea
tise, Machine Beauty: Elegance and the Heart of
Technology, the inescapable impression emerges of
the author as renaissance man,artist, philosopher,and-
at best-reluctant technologist.

Inconcise and accessible prose, Gelernter mourns
the lack of beauty in modern software and hardware.
Byrecountingthe history ofcomputer technology, he
convincinglyestablishes a key theme of the book:
machinebeauty,an elegant blendofsimplicity and pow
er, "has been at the core of nearly every major break
through inthe field." But creating beauty insoftware
and hardware is a vanishing art, replaced by the new
holy trinity ofsystems design: maximum functionality,
rampantfeaturitis, and a lucrative market forupgrades.

Asanexample ofsoftware designdriven byaesthetics,Gelernter
introduces the Lifestreams interface. InLifestreams, your personal
data-documents, e-mail, Internet content, chat sessions-stretch
out intothe past andextendintothe future, creatingthe concept of
a "single, all-encompassing, receding stream." Your personal stream
flows across the Internet (perhapsonyour service provider's disk),
whereyou canaccess itfrom virtually anylocation. Themodel han
dles different media architectures with ease and grace, without con
torting itsbasicdesign.Forexample, aTVstationmight deliver con
tentstreams.New showsjoin thestreamattheoriginal airdatewhile
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old shows stretch back into time. You access shows just as you
access documents, by scrolling back inthe stream or by launching
a search; you capture upcoming shows just as you might add new
appointments to your schedule, by placing them onto the future of
your own personal stream. The interface clearly fits the criteria of

elegance as power couched insimplicity. Whetheryou
agree or not, the point is that the design guidelines for
the system were "exclusivelyaesthetic."

To restore the dream of machine beauty, Gelernter
believes we should train young engineers in aesthet
ics. Teach an appreciation of art as well as the tech
nique of artists, he advises. Technical adequacy is not
enough. Programmers, he writes, should submit soft
ware projects, as student architects do, "tojuriescapa
ble of aesthetic judgments."

With a fresh voice, Gelernter addresses vital issues

facing us allas we grapple with the inevitable intrusion
of technology in our everyday lives. We should feel
grateful that he has emerged from a shattering per

sonal tragedy with his ideals intact. Perhaps his best revenge is that
the cowardly act of a deluded lunatic has brought his ideas to the
broadest possible audience. IfKaczynskiis cogent enough to grasp
this irony, he mightbe reaching again for his underwear.

-Stanford Diehl

Machine Beauty: Elegance and the Heart ofTechnology, ©1998
by David Gelernter.Published byBasicBooks, a subsidiaryof Perseus
Books, LLC, ISBN 0-465-04516-2, $20.00.
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FROM YOUR

IMAGINATION

TO REALITY.

Create the most :ompelling 3D

animation content in the shortest

possible time.Work with freedom from

rebooting after every animation. No

swapping 3D cards to kry another effect.
No creative compromise or missed

deadlines. Satisfy yourself and your

clients and increase your opportunities

for repeat business.

Silicon Graphics® 02™ and OCTANE™

workstations give you the power to

try as many versions of an animation as

you can imagine. Combjined with the

massive rendering performance of our

Origin2000™ servors, you have the ideal

tools to visualize your most vivid 3D

dreams. The processing and applications

performance of Silicon Graphics helps
you meet those crj zy deadlines with

better results. And whep your work is

a product of your imagination, only

Silicon Graphics can help you visualize
that kind of success.

o/workstations

The
ormano

to realize yo

reams.

Desktop Performers.
The 02 and OCTANE workstation solutions

starting at $5902*
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Blastsfrom

the Past

Years ago in BYTE

More RAM, more hard disk space, more
CPU speed... That's what applications

wanted fiveyears ago,
and more often than

not, it's what they
want today, too.
Meanwhile, sources

were reporting a new
version of Windows,

code-named Chi

cago, that would
bringMicrosoft'sOS intothe 32-bitworld.
Chicago eventuallybecame Windows 95.

bvTeW
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Years ago in BYTE

Wyse's 386 PC with a 16-MHz CPU, 1
MB of RAM, 40-MB hard drive, and EGA
monitor cost $6247. Our initial look at an
earlyversionofdBase IV indicatedAshton
Tate's new database showed promise, but
bugs would eventuallycause the compa
nyto stumble.

Years ago in BYTE

Steve Ciarcia's article on how to use I

232C diagnostic tools to test and debug
serialportconnections was a populararti
cle among readers 15 years ago. Also in
this issue: how new processors will allow
software with new features like context-

sensitive help and graphicaldialog boxes.

Years ago in BYTE

RadioShack's newTRS-80 (about$700
with 16-KB RAMand monitor),announced
inAugust 1977, was reviewed inthisissue.
Our conclusion: itwas a good contender
inthe emerging categoryof"appliance"
computers.
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E-Commerce Strategies
Dan Whaley, cofounder ofthe

Internet TravelNetwork, discusses

e-commerce issues.

BYTE:What arethetoptechnology issues
you expect to deal with in the next six
months or so?

Whaley: The first is an infrastructure
issue.Our site isgrowing veryquickly. We
are doubling our capacity to serve and
process transactions approximately every
two or three months. That means every
two to three months we are doubling
the number of servers and the accompa
nying infrastructure to process transac
tions, which includes Web servers, data
processengines,bandwidthto theairline
reservations systems, and so forth. As a
high-speed transactionfacility, we need
to make sure that there is always a server
supporting the customer. So, we would
reroute during periods of particularly
highvolumeor duringsomethingassim
ple asa power outage. Rightnow we are
focused on developing mirror sites or
redundancy centers, each having the
same architecture as we have here at

ITN—theidea being that we can quickly
redistribute our customer volume. That
means we have to have distributed data

base systems thatreplicate across longdis
tances in real time, that we have to use
BGP-4 [Border Gateway Protocol] rout
ing. BGP-4 routing isa fairly powerful
conceptin networkingthat allows a site
to provide access throughmultiple path
ways. Say oneofmyISPs goes downand
I have two lines. Through BGP-4 routing,
customers that are using my site might
never know that my site went down, as
theywouldbe instantly routed overto

the other ISP because the fabric of the

Internet understands that that route is no

longer available and would reroute
through the alternative method. Imple
menting that distributed system with
those technological requirements is a
tremendous challenge.

BYTE: To what extent do you build for
the lowest common Web denominator?

Whaley: If a new technology is sup
ported by 95 percent of the browsing
population, we are comfortable making
that technology part of a core require
ment of completing a reservation. If that
technology is not supported by 95 per
cent of the browser population, then we
may add that capabilityto our system,but
it won't be a fundamental requirement
that you have that technology to com
plete a reservation on our system. The
Number 1requirement for our systemfor
users is that it be easy to use, simple, fast,
and that it gets them what they want with
minimum hassles. Believe it or not, peo
ple are not that interested in having the
latest technology—for example, Dynam
ic HTML—in the reservation process,
becausethe additional facilitythat it gives
people in attaining a reservation is not
necessarily that perceptible. Our focus
is on simplicity and ease of use, and not
necessarily on incorporating the latest
and greatest technologies.

BYTE: What's your strategy for han
dlingsudden spikes in traffic?
Whaley: The travel industry definitely
hasthose spikes,and those are calledfare
wars. [Aboutfour years ago] there wasan
extended period of about two weeks
where the fares were just incredibly low.
In times like those, purchasing volume
will jump about three to five times over
what it is normally. So our system has to
have built-in headroom to handle those

sorts of cases. We typically scale our site
to be between 3X and 4X. We give our
selves about that much headroom.

(You can check out the ITN at http:11
www.itn.com.)

www.byte.com



G LEADING ISSUES IN NEW TECHNOLOG.

Delivering flexibility for the future.
The pace of change continues to accelerate. Yesterday, companies

were networking their PCs and putting groupware solutions in place.
Today, connectivity is moving beyond the corporate walls. Tomorrow,
businesses may rise or fall on the strength of their computer linkages
to key suppliers and customers.

To survive in a world of rapid change—or, better yet, to exploit it
for competitive advantage—the key is flexibility. Even if no one can
predict precisely what tomorrow's business computing solutions will
look like, companies know they'll need to adapt and deploy them
quickly, without obsoleting their current infrastructure or impacting
their current ability to solve problems.

To maintain that flexibility as they expand into uncharted territory,
many businesses are basing their computing infrastructure on the Intel
Architecture (IA).

By choosing clients and servers based on Intel's Pentium® II,
Pentium® Pro, and Pentium® processors with MMX™ technology,
companies can build a robust, cohesive environment that provides
power and consistency from the desktop to the data center. This common
infrastructure, coupled with new Wired for Management technologies
and a scalable network architecture, enables companies to deploy
new capabilities quickly, yet preserve current solutions. Performance
can be added where and when it's needed, easily and cost effectively.

An Intel-based environment also offers the flexibility to match the
computing model to the task at hand. Whether the businesschallenges



What's the Buzz?

"Intel-based servers deliver

powerand scalability to

SAP R/3 customers at

unprecedented price/

performance levels.

Because Intel servers are

the platform ofchoice for

so many of our customers,

we optimize our products

for top performance on

the Intel architecture."

Dr. Hasso Plattner,

Co-Founder/Vice Chairman,

SAP

"Working closely with Intel

to takeadvantage of its

platform and processor

expertiseallowsus to

deliver Oracle products on

an architecture optimized

for network computing.

OracleS, the Database for

Network Computing, and

Intel's Pentium processor

family will provide an

outstanding computing

platform for business

solutions."

Gary Bloom,

Senior Vice President,

System Products,

Oracle Corporation

"We are enthusiastic about

the introduction of Intel's

newIA-64 processor

family. Weexpectthe

combination of PeopleSoft

and the IA-64architecture

to bring our customers

additional powerand

scalability."

Stan Swete,

Vice President,

PeopleTools

Product Strategy,

PeopleSoft

iny

demand three-tiered client/server solutions, network-centric Java*-based

applications, or Internet-enabled line-of-business programs, the Intel Architecture
lets companiesgiveeach user or department the solutions they need.

Adding further flexibility, Intel-based platforms are supported by the
industry's widest selection of software tools, applications, and add-ons. The
economics of the volume marketplace ensure that emerging solutions will
likely be available first and with the greatest range of choices on the
Intel Architecture.

In times of rapid change, one of the biggest mistakes is to choose a
strategy today that limits flexibility tomorrow. By relying on the Intel
Architecture as they build their computing infrastructure, businesses can
pave a smooth path to the future—wherever the future takes them.

Today's servers: flexibility in action.
The power and versatility of Intel's processor family allows companies

to create a cohesive environment that spans lean clients to departmental,
application, and database servers. That environment can evolve to meet
tomorrow's business requirements without disrupting what works today.

Case in point: Intel-based servers are already running 24x7, business-
critical, transaction-oriented applications around the globe. Not only are
the majority of file/print and workgroup servers based on the Intel
Architecture, but scalable Intel-based servers are delivering reliable, cost-
effective computing to the glass house as well. According to SAP, for
example, 42% of all new SAP R/3* installations are on Intel-based systems.

Intel's industry-leading commitment to developing next-generation
platforms will provide a smooth transition to higher performance while
maintaining existing infrastructural investments. Advances in high-
performance scalable server clusters and I/O will push performance
even higher, as will Intel's forthcoming 64-bit microprocessor architecture.
The IA-64™ architecture maintains its compatibility with Intel's 32-bit
processors, and dozens of software companies are already tuning their tools
and applications for top performance on the next-generation processors.

For clients, servers, and networking solutions, such as Fast Ethernet
and Gigabit Ethernet technologies, Intel delivers the performance and
flexibility to keep companies on the leadingedge, today and tomorrow.

INTEL ARCHITECTURE EXTEN

Desktop PCs I Workstations I Servers I Data Centers

For more information, visit our Web site at: www.intel.com/teclibuzz

©I99KIntel Corporation. Pentium, Pentium Pro. and Pentium Mare registeredtrademarks, and MMX and IA-64a
trademarksof IntelCorporation."Third-partynamesand brandsare the propertyof their respective owners.



StfslH Notebook Computer

Gateway's Solo 5100 offers most of what you want in a
$6000 notebook for half the price. By Mark Schlack

Pretty Thin, Very Wide

•
write articles and memos and

givepresentations for a living,
so I want the best keyboard
and display available. I'm on

the road constantly, so I leave those 9-
pound boat anchors at home. I trade off
external drives and mediocre video for

less height and weight.
Gateway's new Solo 5100 series gives

me a 14.1-inchactive-matrix XGA display
that's better than the first color moni

tor I owned. And it's only 6Vi pounds (5.9
if you remove the 8X-to-20X CD-ROM
or floppy drive). The extra weight com
pared to, say, the IBMThinkPad 560 is
barely noticeable; it's still only 1lA inches
thick and 12.4by 9.6inches in footprint.

Thin doesn't mean weak, though. The
5100's 266-MHzIntel Tillamook proces
sor, 80 MB of RAM, and 4-GB hard disk
make it outstanding for business use and
even occasional graphics and database
applications. The Tillamook is the first
chip made by Intel on a smaller 0.25-mi-
cron process, which keeps power con
sumption and heat to a minimum (see"26
No-Compromise Power Portables," No
vember 1997 BYTE).

TECH FOCUS

Dieting for Laptops
How do you shrink a notebook without

using exotic, expensive components? Most

systems in this screen-size range weigh a

pound or two more or are much costlier.

Much of the Solo 5100's weight loss

is due to the replacement of the metal

shielding with a nickelcoating on the inside

of the thin-walled plastic housing. Inaddi

tion, the system's big, thin lid uses an tCD

panel chosen for being the lightest in its

size range, with specially designed brack

ets and hinges for rigidity. The latch is in

the keyboard half of the computer. The 7-

mm-thick keyboard has full 3-mm travel.

Gateway Solo 5100
$2999
166 MHz; 16 MB; 2-

GB disk; 2 MB of video

memory; 8X-20X CD-

ROM; Win/Works 95.

Tested: 266 MHz; 80

MB; 4-GB disk; X2

cellular modem; mini-

dock; Office97 ($4499)

Gateway 2000

North Sioux City,SD

605-232-2000

http://www.gateway.com

Enter HotBYTEs

No. 976.

Gateway's Solo 5100has a 14-inchXGA display, an EZ Pad pointing
device with a three-button IntelliMouse, anda lithium ion battery.

The Solo 5100 is the first 266-MHz

notebook I've seen. My gut impression:
It's a screamer. The BYTEmark clocks

the Tillamook at 2.82 integer and 2.76
floating-point(forcomparison,a90-MHz
Pentium = 1.0).Its 2-MB Chips & Tech
nologies 65555 PCI videochip mightbe
a bit light for high-performance graph
ics, but overall this machine performs.

What you gain over a ThinkPad 560-
stylesystemis an internal floppyor CD-
ROM drive (with the machine on, you
canswapthe CD-ROM drivefortheflop
py, but not vice versa—disappointing in
a 1998 laptop), universal serialbus (USB)
ports, NTSCor PAL video out, and better
sound.The displaycaptivates;youdon't
needanexternal monitorforprolonged
desktopuse.That's alsothe badnews;the
screen is oversized for some plane seats.

We'll surelyseeothervendorstrya266-
MHz system in this form factor. It's said
thatsuchextreme thin-and-wide systems

TECHNOLOGY • * • • *

IMPLEMENTATION • • * *

PERFORMANCE * * • •

appealmostlyto journalists; realpeople,
it seems, want that CD-ROM built in. I
expect the 5100will attract businessusers.

The 5100'skeyboardisresponsivebut
flexesdisconcertingly. Ariditsmini-dock
letsyou down: It hastwo slots,but it does
not accept CardBuscards.The comput
er does, though—odd, because the num
ber-one candidate for a docked PC card
would be a 10/100CardBus network card.

On balance, I found the 5100 to be an
excellent, highly usable notebook com
puter that satisfied mostof mydesktop
and travel needs. 0

Mark Schlack isBYTE's editor inchief. You
canreach himat mark.schlack@byte.com.

**•**-• Outstanding **** Very Good *** Good •* Fair * Poor APRIL 1998 BYTE 4 1



_sflElL Disk Drives

With its new GMR head technology, IBMgets 14 and 16 GB
into 1-inch-high desktop drives. By Stan Miastkowski

Giant Heads, Monster Drives

Ie expect disk drives to keep
growing in capacity while
stayingthe samephysicalsize.

IBut IBM's newest DeskStars
are something else, packing amazing
amounts of data into 1-inch-high 3!4-inch
UltraDMA(ATA-4) drives. The 5400-rpm
DeskStar 16GP comes in seven different

configurations, from 3.2 to 16.8 GB; the
7200-rpmDeskStar14GXPcanhold10.1,
12.9,or 14.4GB. I tested the 16.8-GB and
14.4-GB models, each of which have just
five platters.

IBM, one of the oldest hard drive mak
ers,continuesto pushthe envelope. These
new drives use giant magnetoresistive
(GMR) heads. "Giant" here refers to are-
al storage densities—3 gigabits/square
inch—notthe heads'physical size. (Infact,
250,000GMRsensors would make about
an inch-high pile.)

Despite impressive specifications,
accessing the DeskStars' speedand space
can present problems. To reach the full

•]>XIMJ ORMATION

DeskStar 14GXP, 16GP
est. street prices: 14GXP, $745; 16GP,$795
IBM Corp.
San Jose, CA, 800-426-7777
http://www.ibm.com/storage

Performance Test Results

Quantum Fireball
ST-2160AT (21GB)

IBM DeskStar
16GP (16.8 GB)

IBM DeskStar
14GXP (14.4 GB)

TECHNOLOGY * * • * *

IMPLEMENTATION * * • *

PERFORMANCE

33-MbpsUltraDMA burst speed,your PC
needs an Intel LXor TXchip set and asso
ciated BIOS. Lacking UltraDMAsupport,
the drives run in PIO Mode 4 (ATA-2),
albeit with seriously decreased through
put. But you can add UltraDMA con
trollers ($75 to $100) to an older PC.

Windows 95 (OSR2) doesn't support
drives this large, but the DeskStarscome
with a version of Ontrack Disk Manager

UltraDMA Mode 2(ATM)

0 10 20 40 60 80 100

| PIO Mode 4(ATA-2)

Tested on a Dell OptiPlex GXa Pentium 11/233 with 64 MB of RAM, Windows NT 4.0
Workstation SP3, Adaptec ThreadMark 2.0. TheQuantum drive is included for reference.
These numbers cannot be directly comparedwith those in our February Hardware
Lab Report, which were obtained using a dual 300-MHz Pentium II with 160 MB ofRAM.

IBM DESKSTAR 14GXP
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that will serve until Windows 98 appears.
Windows NT 4.0 is more complex; with
SP3 installed, DiskAdministrator sees the
full drive capacities but won't let you par
tition or format them. For this you need
a hot-fix version of ATAPI.SYS, available
on Microsoft's Web site. IBM is working
with Microsoft to include native NT sup
port for such large drives in the future.

I benchmarked the DeskStars under NT

using Adaptec's ThreadMark 2.0 (http://
www.adaptec.com), which stress-tests a
drive's ability to handle sustained I/O(see
the chart). Both drives were solid per
formers. Other specsfor the DeskStarsin
clude 9.5-ms average seek time, 512-KB
buffers, and a five-year warranty.

The DeskStarsofferenough storage for
virtually any application. While SCSI
remains the first choice for server, RAID,
and audiovisual applications, these new
DeskStars give it stiff competition in the
workstation market. 13

StanMiastkowski isa BYTE consultingeditor.
You can reach him at stanm@bix.com.
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3JE1 Desktop

Natrificial's Brain helps you organize your work the way you think,
regardless of file locations and application boundaries. By Russell Kay

Your Brain in Software
very new operating system
brings a changed look and
feel, interface, or desktop,

I often different but no better

than its predecessors. Now, a truly inter
esting new product for Windows en
hancesbut doesn't replaceyour desktop.
The Brainletsyou createagraphical,hier
archically linked representation of files
and documeuts; you model your work
space the way your mind works.

The Brain starts with an on-screen box

called the active thought, which you
can link to other thoughts. To create a
new thought, drag a link from one of the
active thought's green circles (gates)and
name it.

The display (called"the Plex") always
shows the active thought in the center,
with lines linking to one level of parents
above, children below, siblings to the
right, and distant ("jump") references on
the left. The bottom of the Plex shows

your most recent thoughts, and the top
has "pins," thoughts you can jump to
directly. Clickon anoutlyingthought and
the Brain moves it to the center and re

arranges everything else.

TECH FOCUS

How Do You Think?
Behind the Brain's razzle-dazzle focus-

switching is a sophisticated, patent-pend

ing technology and a proprietary API, all

designed to allow any piece of information

to be linked and accessed from multiple

other pieces of information. You can use

content from a wide variety of Windows

applications and Web sources. Because the

Brain isall you need to refer to, actual loca

tion becomes less important. In fact, files

created with the Brain are stored in a sin

gle directory, but they can be associated

with any other thought or file anywhere.

Briln Thought Qptions

Reviews Schedules S« Desktop Mail
The Brain,
version i.oi

$49-95
(Windows 95,98, or NT)

Natrificial Software

Technologies

Santa Monica, CA

310-656-8494

fax:310-656-8488

http ://www.natrificial.com/

Enter HotBYTEs

HotBytes

Schedules'
^Reviews

ByteStaff

:;ll«fj-*

98-04 98-03 98-06 98-05
* •• - • •

Dragto create child

:Mail 6.0 HotBytes ^Desktop ByteStaff Web Reviews No. 1093.
>P.USS

Properties }(NoteB')(Sea"rch')(History j

Graphically linked thoughts are the heart

of the Brain's organization model.

A thought can be almost anything—a
document, application, placeholder, top
ic heading. You assign a file, a directory,
an application, aURL, or nothing at all to
athought.Clickon that thought to open
or launch whatever is associated there.

Ifthissoundsconfusing, letmeassure you
that it's far simpler in practice. For me,
Brain was easier to use and more useful

than any other organizing software.
Besides the Plex,another pane shows

related information—properties, notes,
or memos—and a search utility. If you
import an existing folder, the Brain cre
ates a separate thought for each file.
When you clickon a thought, its related
document or application is opened.
Move the cursor outside the Plex and it

collapses into a small, unobtrusive icon.
Once you're done with a project, you

can tell the Brainto forget that thought,
and it goes away—but it isn't erased, it's
just not displayed. You can recall a for
gotten thought with a right click.

TECHNOLOGY • • • • •

IMPLEMENTATION * • • •

PERFORMANCE • • • * *

The Brain's most serious problem is
that it'sso different. I'veworkedso long
with file-based hierarchies and applica
tions that I often revert to my older work
habits and forget to invoke the Brain.

I've tried many desktop replacements,
taskbars and toolbars, application
launchers,and menuingsystems, and I've
uninstalled every one as more trouble
thanit wasworth.ButI'm stillusing the
Brainand I recommend it. Evenif you
decide not to keepusingit, an encounter
with the Brainwillmake you think a lit
tle differentlyabout your work and how
you access data or applications. 0

RussellKay (russell.kay@byte.comj is a
BYTE technical editor.
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5E1 Java Programming Tools

JavaSoft makes available an early release ofJDK 1.2.
Here's a peek at some of the highlights. By Rick Grehan

JavaSoft RidesAgain
hisJava thing justkeepsgrow
ing. Sun added fuel with its
January release of beta 2 of
the Java Development Kit

version 1.2. (Afull release is due this sum
mer.) Aswith JDK1.1,the bigchanges are
not in the language but in the growing
number of APIs comprising Java's "core
platform" (see "Java Development Kit,
Take Two," April 1997BYTE).

With more Java Foundation Classes
(JFC), Java now has the components
developers need to build professional-
looking UIs. Java2D API extends the Ab
stract Window Toolkit (AWT) and pro
vides classes that do line drawing, text,
and image manipulation. The new JFC
drag-and-dropfeaturesadd the abilityto
play with non-Java applications.

JavaSoftcontinuesto add to theSwing-
Set—a collection of ready-made compo
nents that includes menus, buttons, check
boxes,and more.Youcannow selectfrom
setsof components to giveyour applica
tion the flavor of the underlying OSplat
form, such as Windows, Motif, or Mac
intosh. If you run the Si mpl eExampl e
.Java programincludedinthedemosec-

TECH FOCUS

Reference Objects
JDK 1.2 includes classes for implementing

a new kind of object: a reference object.

It's a sort of placeholder allowing one ob

ject (A) to referto anotherobject(B) with
out preventingthe garbage collectorfrom
reclaiming B.Reference objects, ideal for
building persistent storage systems, can

track an object that is in the persistent
store but not loaded in memory. A refer

ence object can track a persistent object
that was in memory but was "flushed" to

make room for other objects, in which case

the reference object becomes the corner

stone for an "object cache."

4 6 BYTE APRIL 1998

JDK 1.2 significantly extends the JFC. Here, the SwingSet visual

components portion of JFCis exhibited in an elaborate demo app.

tion, for example, you can executeasmall
program that switchesbetweenthe "basic
Java" and the Motif look and feel.

Building on Java's original sandbox
security model and JDK 1.1's signed
applets,JDK 1.2addsmore granular per
missions and policies. Each installation
setspoliciesfor external appletsand for
permissions allowed to all applets and
applications. Permissions can be linked
to a particular digital signature, or con
figured so that all "outside" applets
have accessto only a singlesubdirectory.

Developerscan extend permissionsto
coveranysystemresource.Applets/appli
cations can be given access to a printer
and to disk files,and they can be allowed
to perform serial VO and more. Youcan
also fine-tune what kind of access is per
mitted, choosing from file and directory
creation, read, write, and delete.

JDK1.2 has an accessibilityAPI to the
JFC, givingdevelopersthe abilityto add
alternative I/O devices for disabled or oth

RATINGS

TECHNOLOGY • • * •

IMPLEMENTATION ~k • • •

er users. The new collections API is eeri

ly reminiscent of the C++ standard
template library. Java archive (JAR) files
and JavaBeans have also been improved.

JavaSoft is pushing hard to make Java
an enterprise development environment.
Improvements to JFChelp GUI builders,
while security enhancements should let
developers safely deliver applets and
applications over the Internet or intranet.
Still, the development community hasyet
to enthusiastically embrace Java over
C/C++, and JavaSoft engineers admit the
Java environment is "incomplete." One
wonders if it always will be. 0

RickGrehan worksforMetrowerks andwrites
BYTE'sjavatalk column. You canreach himat
rgrehan@austin.metrowerks.com.
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Operating Systems

The OS for I20 has undergone changes that make it easy to
migrate the architecture to new processors. By David Wilner

l20's OS Evolves
• t's only recently that the PC

graduated from being just a
personal computer to being a
high-powered machinecapa

ble of acting as an enterprise server, Web
server, or robust desktop machine. The
throughput demands of this new class of
PC have mandated the creation of a stan

dardized intelligent I/O architecture, bet
ter known as I20, which off-loadsmuch
of the interrupt processing and low-lev
elhardware management from a system's
main processor(s) to separate I/Oproces
sors (IOPs). I20 also greatly simplifiesthe
devicedriver model and providesaframe
work for running a new breed of appli
cation software on IOPs.

Overall, this approach improves the
throughput and scalability of a system.
It's similar to the function that cluster

controllers performed in early main
frames to relieve system bottlenecks and
slowdowns as large numbers of users
logged on to a system. (Formore on I20,
see "Smarter and Faster I/O for Servers,"
May 1997BYTE, and "I20 BeatsI/OBot
tlenecks," August 1997BYTE.)

The OS for I/O
To effectivelyoff-load and handle differ
ent I/O streams, each IOP—whether on
the main logic board or on a peripher
al card—runs its own copy of an OS, as
shown in the figure at right. An embed
ded OSis ideally suited for this task, since
it must be small, reliable, and fast. I20's
embedded OS is Wind River's I20 real
time OS(IRTOS). Sold underthe commer
cial name IxWorks, it's a derivative of the
company's VxWorks embedded OSthat's
optimized for the I20 architecture.

Thus far, IxWorks has been ported to
two I/O platforms: Intel's 960 Rx chips
and Digital Equipment's StrongARMI/O
platform.

IxWorks implements all the I20 stan
dard's features, such as an event-driven

www.byte.com
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An embeddedreal-time OS, IxWorks manages
a low-level device's operation.

driverframework andhostmessage pro
tocols. Its microkernel provides a num
ber of real-time capabilities, such as
multitasking with priority levelsand fast
interrupt handling. Tasks can either be
executed preemptively or use round-
robinscheduling. Toboostperformance,
portions of the driver APIswere writ
ten in assembly language. In addition,
IxWorks employs an object-oriented ar
chitecture that allowsthe dynamicload
ing and unloading of device drivers. If a
device is removed, its driver object and

any corresponding child objects (e.g.,
memory buffers) are removed as well.

The Perils of Porting
Knowledge of the Wind River kernel's
underlyingporting technology is essen
tial for understanding how IxWorkswas
ported to the Inteland Digital processors.
Thekernel was designed from thebegin
ningfor modularity, with an eyetoward
portability. Until the actual ports were
completed, however, it was difficult to
comprehend what was involved.

continued
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In years past, engineers took a "brute
force" approach, where a copy of the
code was modified where necessary to
make it work on the target processor.
Such brute-force ports created diverging
copies of the source code, each with dif
ferent modifications for different ports.
Fixing a bug or adding an enhancement
required changes that had to be dupli
cated throughout the many copies.

First, the source code from all the dif
ferent ports was mashed together in a
brute-force way,with many conditional
compilations.Thisput allthe sourcecode
back into one set of files and one source

tree. But this didn't completely solve the
problem; each time a new port was writ
ten, it required modifications to all the
architecture-dependent portions of the
source code.

Tosolve this problem, a profile of each
processor was created. This profile iden
tified each processor's unique character
istics—such as memory-alignment re
quirements, byte ordering, and direction
of stack growth—that mandate changes
in the source code. Profiles also docu

ment interrupts and exception handling
that must be dealt with. Eventually,Wind
River ended up with about six different
ports that supported a fairly largeset of
different processors.

Porting Profiles
Today at Wind River, we begin a port
by filling out the profile for a specific
processor.The profile is mapped out in
header files, and the text is then edited to
correspond with the processor's unique
characteristics.This profile automatical
ly configuresall the source code for the
target processor.

Inevitably,a small amount of fine-tun
ingisrequiredforcertainarchitecturede
pendencies. Toaddress this, we further
refine the abstraction process by identi
fying those OS components that are in
herently architecture-specific and extract
them from the main body of code.

The combination of the basic source

code control mechanisms with these

procedures hasmade itpossible forWind
River to provide support for a wide va
riety of different processors. The un
derlying technology in the Tornado de
velopment environment and VxWorks
RTOS has been expanded to Tornado for
I20 and IxWorks. Assuming that a port
to VxWorks is completed for a given
processor, then theport to IxWorks sim
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ply becomes an extension of that effort.
The lion's share of the work involved

in porting I20 lies in the peripherals. For
porting I20 to a particular processor tech
nology,asubset of 50peripheral functions
must be customized for the various de

vices on the new platform. In addition,
four time-critical OScomponents—DMA

IxWorks Modules

A Tale of Two Processors

Becausethere's now achoice of l20-ready
processors that support IxWorks, there's
an inclination to compare them. The i960
isan integrated, single-chip, lower-price-
point solution. It's well suited for use in
adapter cards, such as RAID applications.

PCIbus

t
umamswrnmsmammmmm

I l20 message layer I

1
Adapter 1
objects 1

Interrupt
objects

Timer
objects

Event-
queue

objects

Vendor A
SCSIdriver

Vendor B

SCSI driver
VendorC

network driver

VendorB
network driver

The object-oriented architecture of the IxWorks

OS allows easy portability.

and PCItransfers, the message interface,
and context switching—require perfor
mance-tuned code.

This basic port of I20 takes about two
months. The optimization and fine-tun
ing in the small number of placeswhere
performance is critical requires serious
effortand isan ongoingprocess.The port
of IxWorks to the i960, for example, is
quite mature. Butitwasonlyrecentlythat
we found a few subtle settings that made
a difference when initializing the proces
sor and its caches. Other subtle changes,
such as how memory wait states are
handled, were also made. These setting
changes improved performance by 20
percent to 25 percent.

The port to the StrongARMwas start
ed later, and we are just now beginning
the optimization process. Undoubtedly,
we will encounter instances similar to

those involved in the i960port: previous
ly undiscoveredsubtle nuances that im
pact the performance of the OS.

Because it's a one-chip solution that does
not consume a lot of real estate, it can be
placed on the motherboard.

The StrongARM platform, which is a
two- or three-chip solution, has a slight
ly higher price point and is well suited
for high-performance applications that
could be implemented on an I/O card,
such as Fibre Channel.

There will eventually be a broad spec
trum of I20 applications. The spectrum
of I20 solutions will range from high-
end applications, where cost is not as
much an issue as high performance, to
dedicated applications, where a lesspow
erful processor is sufficient. In the latter
case, a higher level of integration will
bring down the cost of making a premi
um, high-performance adapter card. 13

David Wilner is cofounderand chief technical
officerofWindRiverSystems, Inc. (Alameda,
CA). You can contact him by sendinge-mail
to editors@byte.com.
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Networks

The HPJetSend protocolallows devices to negotiate the
best possible information transfer. By Randy Sartin

HP JetSend: Off-the-Cuff Communication
he HP JetSend communica
tions protocol isa new archi-
tecture, developed by
Hewlett-Packard, that allows

two devices to talk to each other with

out the help of drivers or intermediary
computing devices.

In HP's view, the next step in the evo
lution of computing, following the
client/server model, is the "appliance
model." The appliance model involves
devicesthat can operate independently—
communicating on a peer-to-peer or a
device-to-device basis. The appliance
model will not supercede the client/serv
er model. Rather, it will complement and
add value to the existing infrastructure.

Appliances can be thought of asdevices
that have the intelligence to communi
cate with one another. For example, a
person takes a picture with a digital
camera, then sends the picture to another
camera, a printer (color or mono
chrome), a workstation, or even a fax
machine. JetSend treats all transfers as
being basically the same. All the user
needs to do is identify the target device
and send the data. Everything elseishan
dled transparently through the JetSend
protocol.

New Model, New Role
HPJetSend also implements a new inter
action model. At the very core of JetSend
are surface interaction and e-material
(electronic material). Surface interaction
defines how content moves between

devices, while e-material describes that
content. JetSend uses a content negotia
tion scheme for deciding what to com
municate. JetSend appliances negotiate
to determine the richest (or highest) com
mon data encoding that the two devices
understand. This guarantees that two Jet-
Send devices exchange the best-quality
data (i.e., color versus black-and-white
images, where possible). The protocol

www.byte.com

defines a set of default content types to
ensure that there will always be at least
one data format the two devices can

exchange. The actual e-material being
exchanged is represented as a hierarchi
cal tree of data encodings. Sample data
encodings include image, text, file, asso
ciation,and plane."E-MaterialExample"
shows a two-page document, with each

E-Material Example

specific content from the sender. This is
the content negotiation phase.

The Four Rules

There are four basic rules to the JetSend
architecture:

RULE1: Devices interact as peers. This
means that devices cannot require inter
mediary computing devicesfor point-to-

Document

Association

wmmmmmm

I Plane

'iwwmimimmmmmmmll

Image I I Image Text

An example document and its internal

hierarchical tree representation.

page containing two image encodings
and a text encoding.

All informationis exchangedthrough
surfaces. Asurface isan informationobject
comprised of three components: a head
er, a content description that provides
information on what types of content are
available for transmission, and the content
itself. JetSend enables devices to share
information with each other through
surface interaction. The sending device
impressespart of itssurfaceonto asurface
of the receiving device.The parts of the
surface that get impressed are the header
and the content description. The receiv
ing device parses the impressed surface's
content descriptionto determinewhichof
the available data types is best for it to
receive. The receiver then requests that

point interaction to occur; however, if
intermediary computing devices exist,
devices may take advantage of them. In
many cases, intermediary computing
devices could actually help with com
munications. Forexample, intermediary
computing devices could aid in discov
eringsuitabletargetdevices, or theycould
perform data transformations.
RULE 2: The protocol is uniform and
independent of device function. This
means that JetSend devices do not mod
el the deviceswith which they communi
cate; for example, a sending device,such
as a scanner, should not be required to
knowwhether it iscommunicating with
a printer or a PDA. What should be com
municatedis information usingnegoti
ated data content, not device-specific
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commands. In other words, devices
should not require drivers for each oth
er; they should simply be able to agree on
what they can share.

: Devices always interwork to the
best of their abilities. A versatile JetSend
device should be able to support a wide
range of data encodings. Between the
sender and the receiver, the highest lev
el of encoding should be negotiated. The
JetSend specification also mandates that
all devices support the default encoding
to guarantee that interaction occurs. The
default encoding isdefined in the JetSend
protocol spec.
RULE 4: Control and data (includingsta
tus information) use the same protocol.
This means any type of interaction
between JetSend devicesisdone through
surface interaction and e-material. An

example of control is the ability to con
figure a device's address list, or even take
advantage of device features such as
duplexprintingor stapling,without load
ing a driver.

The Development Kit
HPprovides an ApplianceDevelopment
Kit (ADK) to help designers implement
appliance functionality for their devices.
The ADK implementation of JetSend
takesa layeredapproach, asshown inthe
figure at right.

HP's firstJetSend implementation uses
Internet protocols (TCP/IP). In this imple
mentation, JetSend uses User Datagram
Protocol (UDP, alsoknown as"unreliable
datagramprotocol")asitsstandardtrans
port protocol; however, if a device sup
ports streams (TCP), content mayoption
allybe transmitted viaTCP. JetSend also
uses Reliable Message Transport Proto
col (RMTP) to make UDP reliable. RMTP
can be thought of as a lightweight TCP.
This minimizes the burden of having to
support multiple TCP connections on
low-end devices. HP is also working on
an infrared implementation of JetSend
using the IrDA protocols.

The transport-independent commu
nication layer maps between the differ
ent "network" transports. This layer
abstracts the different transports to a
common API for the JetSend session pro
tocol, and it makesJetSend independent
of network transports.

The JetSend session protocol manages
multiple virtual devicesessions(connec
tions).Asingle virtualsession containsone
or more datagram channelsand, option
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ally, zero or more stream channels. Chan
nels are multiplexed through a session.

How to Interact

The JetSend interaction protocol man
ages surfaces and surface interaction
between devices. E-material is passed
through this layer as a surface.

JetSend contains a limited set of inter
action policies, which define common

rial is translated into data that the receiv

ing device'simageTenderercan interpret.
The image generator would be in the

sending device, and the image renderer
would be in the receiving device. For
example, in an HP LaserJet printer, the
image renderer would be the PCLren
dering engine.

With JetSend, information appli
ances communicate with each other sim-

Layers ofaJetSend Implementation

|
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Handles surfaceinteractionbetween devices
and manages surfaces.

The JetSend Appliance Development Kit's layered

protocol promotes device independence.

behavior between devices. Think of these

policies as rules for how devices should
behave when talking to each other. These
policiesinclude:
• Job policy:exchange of content
• Contact policy: exchange of device
information

• Status policy: exchange of device and
job status
• Address policy: exchange of address
information between devices

In a sending device, the device inte
gration code for JetSend takes data gen
erated by the device and represents it as
e-material. For a receiving device the
transformation is the opposite: E-mate-

ply and directly. HP's goal is that one day
soon, people willnot have to worry about
communication between devices. In the

same way that we can just pick up a tele
phone and call someone, we will be able
to just pick up an information appliance
and share data with someone. Regardless
of who made the appliances, they will
connect and share information.

More details, as well as a copy of the
HPJetSend specification, is available at:
http://www.jetsend.hp.com/. Ill

RandySartinisanHPJetSendsystemarchitect
in Boise, Idaho. You can reach him at randy_

sartin@hp.com.
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With its eight-way superscalar core, the new Power3 raises
the bar for high-performance CPUs. By Tom R. Halfhill

IBM's Powerhouse Chip
BM'scurrent high-end micro-
processor, the P2SC Super
Chip, is a hard act to follow.
After all, it's the micro

processor that IBM used in a supercom
puter to beat world chess champion
Garry Kasparov last year. But the new
Power3 processor is even more awesome.

Imagine a 64-bit CPUwith 15 million
transistors, eight functional units, a 128-
bit wide system I/O bus, a 256-bit wide
secondary cache bus, nearly 8 GBps of
aggregate bus bandwidth, 128-way
caches, and built-in support for symmet
ric multiprocessing (SMP). You won't
have to imagine it for long. IBM produced
the firstsiliconsamples in early 1997.The
Power3 will first be made with a hybrid
0.25/0.35-micron process called CMOS
6S2, which usesaluminum for the fivelay
ers of metal interconnects. IBM plans to
have Power3-based systems in produc
tion in the second half of 1998.

64-Bit Architecture
The Power3 is designed for high-end
RS/6000 workstations, servers,and super
computers. It adopts the 64-bit architec
ture and SMP features of the PowerPC

620. The Power3 stands to benefit more

from a 64-bit: architecture because it is

aimed at an entirelydifferent market than
other PowerPC chips.

"It's a server and workstation part, not
a desktop PC part," says Mark Paper-
master, Power3 product manager. "It'll
really cook on huge engineering, scien
tific, and on-line transaction processing
applications."

The most dramatic measure of how

IBM optimized the Power3for largeappli
cations is the chip's phenomenal bus
bandwidth. The system I/Obus is 128bits
wide—twice as wide as the bus on most

of today's CPUs. At a clock frequency of
100MHz, the Power3's system bus deliv
ers 1.6GBpsof peak bandwidth.

jyte.com

Not stopping there, the Power3 also
has a private bus for the Level 2 (L2)
cache, similar ro the L2 backside bus on
a PowerPC 750, Pentium Pro, or Pen
tium II. But while Intel's backside bus is

IBM Power3 Block Diagram

superwide buses,boost the pin count far
beyond the limitof what would be prac
tical on a chip designed for mainstream
PCs. The Power3has 1088pins, with 748
of them dedicated to signal I/O. Instead

f f
Execute upto eight instructions percycle

Registers
32x64 integer

32X64 FP

FPU FPU mteSer ln,^er llrteSer Load/Store load/Store Regish
I t___J unit unit unit unit unit 32 x 64 ht t t t i Wjrhg

I Dispatch and retire up tofour instructions per cycle ^_m—m

|'-t,'rUJ E<, ) I Branch history table r 0nes'ore per cycle
Z I 2048 entries g Store queue

________________ 16 entries

Branch targetcache
256 entries

Instruction cache

32-KB, 128-way

t 256 bits wide

L2cache controller

t 256 bits wide

12 cache

1 MB -16 MB

Businterface

Data cache

64-KB, 128-way I

256 bits wide t
mmmmmm

t128 bits wide

System I/O bus
(PowerPC 6xx bus)

Two loads

per cycle

Eight execution units and wide buses give the Power3

processor phenomenal throughput.

64 bits wide, the Power3's bus is an in
credible 256 bits wide. At 200MHz, that's
6.4GBps of peak bandwidth—or a grand
total of 8 GBpsof aggregate bandwidth
when added to the capacityof the system
I/O bus. Furthermore, all that bandwidth
is available for data. Each bus usessepa
rate address, data, and control lines in
stead of multiplexing the control signals
and addresses with the data, as most
other processors do.

Those extra lines, not to mention the

of cramming that many pads around the
periphery of a die that's 270 square mil
limeters, IBMmanufactures the Power3
withitspatentedC4"solder-bump"tech
nology, whichdistributesthe padsallover
the surface of the chip.

The Power3's system I/O bus can run
at clock ratios of 1:2,1:3, or 1:4with the
core. The private L2bus can run at ratios
of1:1,1:2,or 1:3.IBM says initialversions
of the Power3 willrun at a core frequen
cy of more than 200MHz.At that speed,
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it would make sense to clock the system
I/O bus at 100 MHz and the L2 cache at

200 MHz. On more advanced fabrication

processes, the Power3 core could run as
fast as400MHzwhile maintaining the sys
tem I/O bus at 100 MHz and driving the
L2 cache at 200 or even 400 MHz—if the

static RAM (SRAM) chips in the cache
could keep up.

Until now, IBM's Power chips have
alwaysbeen known as "brainiacs": They
achieve high performance through com
plex parallelism, not raw clock speed.
The P2SC, for example, runs at a relatively
pokey 135 MHz. But when the Power3
moves to IBM's CMOS 7S process (it re
placesthe aluminum traces with copper),
500MHzwillbe a realisticpossibility.This
placesthe Power3squarely in the "speed
demon" category.Such a part will prob
ably need higher clock divisors to drive
the buses at manageable speeds.

Peeling Open the Core
The Power3, like Deep Blue's P2SC, is a
wide superscalar machine highly opti
mized for floating-point math. It has two
floating-point units (FPUs), three integer
units, two load/store units, and a branch/
dispatch unit. Given an ideal instruction
stream, the Power3 can execute up to eight
instructionsper clockcycle,but it can retire
only four per cycle.

If some of those instructions are fused

multiply-adds (FMAs), the Power3 can
execute the equivalent of 10instructions
per cycle.That's because each pipelined
FPUcan execute the multiply and add
operations of an FMAinstruction in par
allel, yielding a maximum throughput of
four FPoperations per cycle.FMA isIBM's
term for single instructions that combine
multiply and add instructions. FMAs are
similar to the multiply-accumulate (MAC)
or multiply-add (MADD) instructions
found in digital signal processors (DSPs)
and other CPUs optimized for data-inten
sive tasks.

Each FPU also has special subunits for
executing divide and square-root oper
ations in hardware. AllFPdata paths are
64bits wide (IEEE-754 double precision).
Most floating-point instructions have a
three-cycle latency and a single-cycle
pipelined throughput. The architectur
al set of 32 FPregisters is supplemented
with 24 additional physical registers plus
eightvirtual registers.So,from the CPU's
point of view, there are 64 FPregisters
to play with—transparently mapped to
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IBM's Powerhouse Chip

the architectural set of 32 registers.
Twoof the integer units execute single-

cycle instructions (the majority), while
the third integer unit handles more com
plex instructions. The nominal length
of the integer pipeline isfivestages. Here,
too, register remapping expands the

per line = 16 KB per set). Each set is fully
associative, so cache access is very effi
cient indeed. In contrast, the P2SC's data
cache wastwice aslarge (128 KB) but only
four-way set-associative.

What all this adds up to is superlative
performance. IBMestimates that the

he Power3 has 15 million transistors, fabricated

with a hybrid 0.25/0.35-micron process.

architectural set of 32 integer registers
into a file of 64 registers. However, only
16 of the extra registers are actual physi
cal registers—unlike the FPset, which has
24 additional physical registers.

To keep all those functional units busy,
the Power3 has extraordinary Level1 (LI)
caches and load/store capabilities. The
load/store units can perform two loads or
one store per cycle,and they can load data
speculatively. Fourports on the data cache
can simultaneously handle two 8-byte
loads, one 8-byte store, and a 128-byte
cache-lineupdate inaspecialreloadbuffer.

Although the caches are respectably
large—32 KB for instructions and 64 KB
for data—addressability istheir standout
feature. Each cache is 128-way set-asso
ciative and holds 128 bytes per line.
Therefore, the instruction cache consists
of only two sets, and the data cache has
only four sets (128 linesper setx 128bytes

Power3 will score 11-12 SPECint95 and 28

SPECfp95 at 200MHz.Although the inte
ger performance is about the same as a
300-MHz Pentium II (which scores 11.6
on this benchmark), the Power3's esti
mated FP performance is almost four
times greater than the Pentium II's (7.2
SPECfp95). Of course, the Pentium II is
shipping today and the Power3 isn't. But
since IBM has actual silicon samples run
ning in the lab above 200MHz, you can
bet those estimates are pretty accurate.

When this chip moves to the CMOS 7S
process, it'll really come into its own.
Assuming that its performance scaleswith
the clock speed, a Power3 running at
500 MHz could achieve a stunning score
of 30 SPECint95 and 70SPECfp95. 0

TomR. Halfhill is a BYTE senior editor based
inSanMateo, California.You can reachhimat
thalfhill@byte.com.
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Some KVMswitches claim to support

multiuser operation....But with their
products, expanding your system beyond

eight computers means you're back to

one-at-a-time access to many of

your vital servers.

UNLIMITED
ACCESS

Cybex Computer

The AutoBoot Commander 4xP is the only

keyboard/video/mouse (KVM) switch designed

from the ground up to take you wherever

your business leads.

True multiuser, multiplatform operation gives
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maintain thousands of computers without

blocking or interruptions from other users.
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These Web components let you package DHTML or
HTML into reusable objects. By Rick Dobson

Scriptlets Simplified

11

www.Dyt©

ynamic HTML (DHTML) is
Microsoft's non-Java solu
tion for providing interactive,
graphically rich Web pages.

Scriptletslet you encapsulate DHTML, or
even plain HTML, into components for
reuse.Formore informationonscriptlets,
see the feature in this issue, "Scriptlets
to Energize Your Site," on page 96NA1
(only in the North America edition).

In this article, I will describe the
scriptlets architecture and present two
sample scriptlets to help get you started.

Scriptlet Architecture
The screen illustrates how a scriptlet
appears in Microsoft Internet Explorer
4. First, it shows as a control (the green
area in the window). Second, it does or
shows something. In this case, clicking
anywhere in either sentence highlights
the entire sentence. Third, it can expose
methods or properties to the host appli
cation. The two buttons in this example
useJScript to invoke methods within the
scriptlet.

When building a scriptlet, you need
to work with at least two files. One file

contains the scriptlet itself. This is an
.html file. The second file acts as a host

for the scriptlet. Usually, the host is sim
ply another Web page. However, it can
also be a document from an application
(e.g.,Visual Basicor Word) that supports
ComponentObjectModel (COM) objects.

When downloading scriptlets to Inter
net Explorer 4, make sure security for
their originating zone is either medium
or low. If custom security is in effect for
a scriptlet's originating zone, set both
script ActiveX controls marked safe for
scriptingand initialize,and scriptActiveX
controls not marked as safe to either

prompt or enable.
The same security restrictions apply to

nested scriptlets and other controls in
scriptlets. When you distribute scriptlets,

>m

Internet Explorer 4 browsers on other
machines must not have a high security
setting. Scriptlets will download only to
browserswith a lowersetting.

Designing Scriptlets
Thereare twoways to design ascriptlet.
One technique, known as the prefix

Back Forward Stop

when a browser revises the color prop
erty,then you would use one of two func
tions. A put_ function can change a
color.Aget_ functioncancapturea col-
or's current value. This is similar to how

Borland's Delphiimplements component
properties.

When you use the prefix method to

Refresh Home Search

Address f_j_ C:\DHTMLDemos\Container.htm ~H

Toggle Range

Hide Instructions

Clicjk on a sentence. t will

highlight.

Asamplescriptlet showing itself as a control (green region).

method, works for both JScript and
VBScript. I call it the prefix method
because of the way you mark functions
and variables that you want to expose.
The second approach creates a Pub-
1i c_Descri pti on object that offers
accessto exposed methods and proper
ties. This technique works exclusively
with JScript.

VBScript currently cannot create
objects, so the Publ i c_Descri pti on
object option is not available to it. The
next release of VBScript is supposed to
overcome this restriction. My examples
will use the prefix method.

You need to create a function for each

method you intend to expose for exter
nal manipulation. When a scriptlet ex
poses a property, it can use either a vari
able or two functions. The variable stores

the value of the property.
If a property represents a color, and

you want the object's color to switch

identifyexposed methods, simplyinsert
publ i c_ before the function name. For
example, if your object has a function
called setUni t, callingit publ i c_set-
Uni t exposes the function for use as a
method outside the scriptlet.

When avariablerepresentsaproperty
value, the same basic rule holds—add the
publ i c_ prefix before the variable's
name in its declaration. Or, if you are
using the get/put approach, simply add
the pub1i c_ prefix to the function names
(e.g., publ i c_get_myProperty and
publ i c_put_myProperty).

A Sample Scriptlet
Simple.htmlin the Code Galleryon page
56describes asimpleWebpage.The por
tion between <B0DY> and </B0DY> is

fairly standard HTML. The text in the
<SCRIPT> </SCR I PT> block defines the

DHTMLscriptlet.
Clicking anywhere in the Paragraph

APRIL 1998 BYTE 5 5



Core/Programming

<P>block invokes the s e t Uni t method,
which toggles the contents of the SPAN
element between word and sentence.

Clicking anywhere in the Header <H1>
block invokes the sel ectMe method,
which highlights a word or a sentence.

Simple.htmlhas three functions. Func
tion s et Uni t toggles the SPAN contents.
Function s e 1e c t Me selects either a word

or asentence,depending on the SPANele
ment's setting.Functionhi deMe hidesthe
Paragraph <P> block. Because only the
s et Uni t function has a pub1i c_ prefix,
it is the only exposed method-

Another Scriptlet
Tobe useful, the scriptlet must be loaded
into a container page.The second listing
that's found in the Code Gallery, Con-
tainer.html, is a Web page that acts as a
host for Simple.html.

The 0BJ ECTtag at the end of the Con-
tainer.htmllistingreferencesthe scriptlet.
It creates an identifying name (TestSl)
for this invocation of the scriptlet. The
PARAM tag points at the scriptlet file.The
TYPE attribute designates the specialMul-
tipurpose Internet Mail Extensions
(MIME) type for scriptlets. The other
0BJ ECTtagattributes sizeand position to
the scriptlet window that's within the
host's display.

In general, the OB J ECT tag in the host
file will have a minimum of three attri

butes set at design time. It is essential to
include a TYPE attribute. Make it equal
text/x-scriptlet. Youmust also specify a
source for the scriptlet file. Youcan do
this with the DATA attribute for the

OB J ECT tag or with a PARAM tag that has
a NAME equal to url and a VALUE refer
encing the scriptlet's URL. Whenever you
need to reference either an exposed
scriptlet property or method, you must
also assign a VALUE to the OBJECT tag's
ID attribute. The ID setting represents the
object in the host.

Youcan set a variety of other attributes
at designor run time asthe host loadsthe
scriptlet file. For example, all scriptlets
that provide user feedback should have
HEIGHT and WIDTH settings.These expose
a fixed area from the top-left corner of
the scriptlet page. Youcan also specifya
scroll-bar property. With a scroll bar,
users can move the scriptlet window
around to see different parts of the script-
let page from the host.

An INPUT button in Container.html

invokesTestSl.setUnit.This function
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Code Gallery
Simple.html

<HTMLXHEAD>

<TITLE>Scriptlet Example</TITLE>
<SCRIPT>

function public_setUnit() {
if (document.all .Unit.innerText=="word"){

document.a 11.Unit.innerText -"sentence";}

el se

document.all.Unit.innerText ="word";1

function selectMe() {

var r=document.body.createTextRange();

r.moveToPoint(wi ndow.event.x, window. event.y);

if (document.a 11.Unit.innerText=="sentence"))

r.expandC'sentence");)

el se

r.expand("word");
r.select();I

</SCRIPT>

</HEADXBODY BGCOLOR=chartreuse>

<P onclick=public_setUnit() STYLE="font-size:35">
Click me to toggle selection below between word
and sentence.</P>

<H1 onclick=selectMe() id=myHl>

Click on a <SPAN ID="Unit">word</SPAN>.

It will highlight.</Hl>

</BODYX/HTML>

Container.html

<HTMLXHEAD>

<TITLE>Scriptlet Example</TITLE>
<SCRIPT LANGUAGE="JScript">
function rangeChange() {
TestSl.setUnitO;)

</SCRIPTX/HEAD>

<INPUT onclick="rangeChange()" TYPE=button

ID=Range VALUE="Toggle Range" STYLE="width:250">
<0BJECT ID="TestSl" TYPE="text/x-scriptiet" WIDTH=400

HEIGHT=250 STYLE="position:absolute;top=75 ; 1eft=0">
<PARAM NAME=url value="Simple.htm">

</OBJECTX/HTML>

activates the exposed method that tog
gles the SPAN's value. Bychanging the
SPAN element's value, the button outside
the scriptlet changes how the Header
<H1 >block responds to a click.

Benefits
The most significant scriptlet benefit is
that it lets DHTMLdevelopers encapsu
late their code for reuse. Because script-
lets work in Internet Explorer 4 aswell as
native Windows applications, corporate
developers can build and deploy compo
nents across a wide range of desktops

Because DHTMLis proprietary, using
it limits you to Microsoft browsers on
Windows or the Mac. Thus, DHTML is
not suitable for Web pages that cater to a
wide range of customers. Instead, use it
for Internet Explorer 4-specific sitesand
sites that auto-sense the browser. 01

Rick Dobson, Ph.D., (RickD@cabinc.win

.net,), is president of CAB, Inc., a database
and Internetdevelopmentconsultancy. He is
a contributing editorforMicrosoftInteractive
Developer. Visithis firm's Web site at http://

www.cabinc.win.net.

www.byte.com
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Relaying changes to data throughout a corporation's different
systems poses a challenge. Here's help. By Bob Breton

Reliable Data Replication
he average client/server site
today runs 12 operating sys-

Items, nine databases, and 17
Idevelopment tools. Add to

that the trend toward decentralizedorga
nizations, the growth of data warehous
ing, plus new Web-centric applications,
and it's easyto seewhy data replication
has become a strategic part of corporate
operations.

Business users expect full and easy
access to corporate data when they need
it; they want to be able to slice, dice, and
examine it to their hearts' content. MIS is

charged with protecting the integrity of
this invaluable corporate asset, while also
ensuring the peak performance of oper
ational systems. What's needed to satis
fyboth audiences isa replication solution
that enables current data to be placed
where it's needed, when it's needed.

One clear indication that you need to
replicate data isthe hue and cry from your
end users. If that is not enough to con
vince you, there are several tell-tale
business requirements and situations that
indicate the need; these are summarized
on the next page in the text box "You
Need to Replicate Data When..."

Choosing a Replication
Strategy
There are a variety of ways to move data
around the enterprise. Replication is a
broad term that encompasses a variety of
methods of data movement, including
everything from simple, manual down
load/reload to automated, transaction-
based methods. To determine how to best

replicate your data, you first must clear
ly establish your requirements. Specifi
cally, an effective data replication solu
tion should be built on an open
architecture and open APIs. This will
ensure interoperability with a wide vari
ety of data sources and targets, aswell as
with networks, operating systems, and

www.byte.com

future technologies. It should run asyn
chronously with operational applica
tions, and it should refresh data with a
reasonable latencythat minimizes impact
on operational systems.It is also impor
tant that a replication scheme be able to
automatically recover from system and

easy, the replicated data can be days,
weeks, or months old.

Anotherstrategyissynchronousrepli
cation using a two-phase commit. As
transactions occur, they are distributed
to various sitesbyan elaborate handshake
mechanism. Transactions are accepted

Asynchronous Distributed Transaction Model

Mainframe ordatawarehouse

Client i( Application ) \^m

O Aclient submits transaction operations tothe
server.

© Ifrequired, areplication agent captures the
operations inavirtual log.

© The replication agent reads either thedatabase's
recovery logs oritsown logand forwards the
operations to a replication server.

Replication server

T3 T4 T2 Tl

Replicate site

i
©

Tl T2 T3 T4

Tl T2 T3 T4

O The replication server reads theoperations into an
inbound queue for thetarget sites.

© The replication server organizes and writes the
transactions incommitorderto eachsite's
outbound queue.

© Ifthereplicate site isactive, thedata isapplied to
its owndatabasein commit order.

Sybase's Replication Server uses transaction queues to provide data

integrity in the event of a network outage or system failure.

communication failures.Finally, it should
be scalable and robust so that it can

accommodate replicate subscriber
growth. What follows are a few common
strategies for dealing with replicating
data.

The first strategy is known as dump-
and-reload, also called "sneaker net."
This involves manually distributing
copies of data by transferring it to tape,
for instance, and reloading it at a differ
ent site. Although this scheme is fairly

only if all interconnected sites are avail
able. While this can ensure real-time data

synchronization, it has serious draw
backs. If any one site is unavailable, the
transaction cannot complete, exposing
the corporate information systemto indi
vidual component outages. The hand
shake mechanismalso puts a significant
burden on the networks as it sends mes

sages between sites attempting to coor
dinate acceptance of the data.

Athird strategy isasynchronous repli-
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cation viasnapshots. Asynchronous snap
shots involve the timely distribution of
recent copies of data across the organi
zation. This provides a more practical,
cost-effective way of sharing data with
lessexposure in the event of network or
component failures. The trade-off isthat
distributed sites have to work with data

that is only as current as the snapshot
interval. Care must be exercised that

dependent tables are copied at the cor
rect interval to ensure system consisten
cy. For example, if invoicesare copied
before new customers are copied, then
the replicatesystemmightfailto correctly
process new invoicesfor this customer.

Yet another strategy is the asynchro
nous distributed transaction model,
which isincreasingly the replicationsolu
tion of choice. This model uses an event-

driven mechanism that ensures the reli

able, continuous delivery of transactions
across the enterprise. Event in this con
text means any change to the data.

An example implementation of this
strategy is Sybase's Replication Server.
It usesa log-basedapproach to helpcoor-
dinate and manage data changes, as
shown in the figure "AsynchronousDis
tributed Transaction Model" (page 57).
First, a replication agent captures data
base changes from the DBMS recovery
logs, which were caused by database
updates in the client application. Or, it
inserts them into a virtual log if a recov
ery log is not available. The replication
agents usethe logto automatically trans
mitonlythe requiredchangesto the repli
cation server. The server in turn contin

ually propagates table updates to the
replicated copies. This ensures the best
possibleconsistencyacrossthe enterprise
without diminishing performance.

Remember: A critical issue in replicat
ing data is consistency. The replication
server receivesthe operations and places
them into an inbound queue. It then writes
the transactions in commit order into out

bound queuesfor eachactivesubscribing
server. This store-and-forward mechanism

insulates users from system or network
failures. Since updates are distributed
transactionally, replicate sites are always
consistent. For example, if a new customer
is added and an invoice is created in the

same transaction, the replicate site com
mits the transaction only after receiving
bothupdates.Because onlychanges to the
data are distributed, the transactions are
sent as they occur to the target systems.
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This strategy improves latency while
reducing network overhead.

Real-World Replication
An effective replication system can pro
vide operational efficiencies as well as a
competitiveedge.The southeasterndivi
sion of Kaiser Permanente, a health-care
delivery company, offers a case in point.
Replicationplaysakeyrole in KaiserPer-

er. The server then distributes them to the

pertinent applications.
Becauseof the diverse nature of its sys

tems, Kaiser Permanente needed a het
erogeneous replication solution. Its radi
ology, pharmacy, and decision-support
systems use information replicated be
tween DB2and Sybase SQLServer. The
company's laboratory system, however,
employs a Universe database manage-

You Needto Replicate Data When...
• You require a consolidated corporate
overview of distributed operations that are
running on a variety of DBMSes, or you
need to supply consistent reference infor
mation across the enterprise.

*Youwant to place up-to-the-minute data
closer to the business units that need it in

order to insulate them from failures else

where on the network.

• You want to reduce network traffic and the

overall communication costs of running
against centralized systems.

' Operational systems are overloaded and
ad-hoc access is disrupting on-line trans

manente's distributed enterprise.
Kaiser Permanente needed to supply

its operational applications with up-to-
the-minute membership information.
This information resides in a DB2 data

base on an IBMmainframe, but it was nec
essaryto get pertinent data into applica
tions handling patient appointment
scheduling, electronic medical records,
decision support, and laboratory, radiol
ogy, and pharmacy data. Sybase's Repli
cation Server,ReplicationAgentfor DB2,
andOpenServermadeitpossible to repli
cate this information to these applications
in near real time.

Every day, membership information
changes on the company's mainframe.
This amounts to some 15,000 transactions
adayandabout 1GB ofinformation.Orig
inally, the ITstaffqueried the DB2 system
to find out what data had changed. This
required programmingand took a lot of
time. It also required the ITstaff to time-
stamp all the updated information. This
resulted in inconsistencies and inaccura

cies in the information as it was copied to
other applications.Now,asupdatesoccur
on the membershipsystem,Sybase Repli
cation Agent for DB2 automatically cap
tures and sendsthem to a replication serv-

action processing (OLTP) response time.

• You have an occasionally connected
mobile workforce that needs to access and

update corporate systems.

• You're migrating off legacy systems and
need to providea transitionalperiod formov
ing the data while keeping the systems in
sync.

"You're planning to deploy a data ware
house or data mart and need to automate

the movement of data between systems.

Site failuresare not adequately recovered
using current disaster-planning strategies.

ment system, while the electronic med
ical records system uses a MUMPS data
base with an EDI interface and an HL7

messagingsystem. To facilitate the repli
cation of data to these systems,KaiserPer
manente used Sybase's Open Server to
write applications that act asgateways to
these non-Sybase systems. This solution
allows data delivery in either real time or
batch mode to Kaiser's OLTP and deci

sion support applications. Criticalpatient
information is sent to where it's most

needed, and the company can migrate
to more cost-effective platforms.

Today's user imperative—making
information available where and when

it's needed—requires a comprehensive
replication solution. It must span main
frame, client/server, and desktop systems.
It must also provide automatic recovery
from failures. This seems like a tall order,
but many organizations, like Kaiser Per
manente, have found that the reward
for meeting this challenge isa significant
competitive edge. 13

Bob Breton is responsible for product man
agementand marketingfor Sybase'sreplica
tion and messagingtechnologies. He can be
reached at breton@sybase.com.
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Crash-Pr • it

Why PCs Crash.
Actually, mainframes do crash, but
not like PCs-they don't just drop
dead. Extremely rigid memory

Computing
So-What Attitude
PCs simply aren't designed to be
reliable. From their hardware to

their software, hardware and
software developers cut corners,

take chances, and value
appearance over performance.

Here's why today's PCs are the most
crash-prone computers ever built—and how
you can make yours more reliable.
By Tom R. Halfhill

en are from Mars. Women are from Venus. Com

puters are from hell.
At least that's how it seems when your system

Isuddenly crashes, wiping out an hour of unsaved
work. But it doesn't have to be that way. Some computers can
and do run for years between reboots. Unfortunately, few of
those computers are PCs.

Ifmainframes, high-end servers,and embedded control sys
temscanchugalongforyearswithout crashing,freezing, fault
ing, or otherwise refusing to function, then why can't PCs?
Surprisingly, the answer has only partly to do with technolo
gy. The biggest reason why PCsare the most crash-prone com
puters ever built is that reliabilityhas never been a high prior
ity—either for the industry or for users. Likea patient seeking
treatment from a therapist, PCsmust want to change.

"When a 2000-user mainframe crashes, you don't just reboot
it and go on working," saysStephen Rochford, an experienced
consultant in Colorado Springs, Colorado, who develops cus
tom financial applications. "The customer demands to know
why the system went down and wants the problem fixed. Most
customers with PCs don't have that much clout."

Fortunately, there are signs that everyone is paying slight
lymore attention to the problem. Usersare getting fed up with
time-consuming crashes—not to mention the complicated fix
es that consume even more time—but that's only one factor.
For the PCindustry, the prime motives seem to be self-defense
and future aspirations.

With regard to self-defense: Vendors are struggling to con
trol technical-support costs, while alternatives such asnetwork
computers (NCs) are making IT professionals more aware of
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Rampant Fatware
Code bloat is out of control.

The more code, the more
bugs-imless testing expands,
too. But developers are under
more pressure to ship
products in "Internet time."
And virtually anyone can write
and distribute software for PCs.

Poor Memory
Protection
Buggy applications
often squabble among
themselves over scraps of
memory and other system
resources. OSes are gradually
becoming better referees, but
they still have a long way to go.



... and Mainframes Don't
protection, redundant hardware,
and a totally different mind-set
in the creation of software keep

the mainframe up and running
when similar errors on a PC

might freeze it entirely.

Sloppy Administration
Millions of PC users; are their

own system administrators.
They don't (or can't) keep
maintenance logs, they rarely
diagnose crashes, and they
pay scant attention to system
management.

Cheap Hardware
High-end PC servers
have RAIDs, duplicate
power supplies and
fans, parity RAM, and
other redundant parts.
But most PCs use

cheaper parts and
have many single
points of failure.

J
wwwbyte.com

Mission-Critical Attitude
For decades, high reliability has
been a top priority for mainframe
vendors. Mainframes can achieve

99.99 to 99.999 percent uptime
and can cruise for as long as 20

years between critical failures.

Reliable Software
Mainframe software doesn't

grow by leaps and bounds.
Customers demand a higher
level of reliability, and
they're willing to pay for it.
Then, too, not just anybody
can program a mainframe.

Robust Memory Protection
Mainframes do a much better job
of insulating the OS, middleware
components, and applications
from each other so the system
can recover from errors without

rebooting.

Redundant Hardware
Mainframes have top-quality,
redundant, hot-swappable
components, and a typical
installation might have a
cluster of machines in case

one system fails.
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Why Mainframes Rarely Crash

M
ainframes can achieve "four nines" or "five

nines" availability: 99.99 or 99.999 per
cent uptime.Thattranslates intoonly5 to 53 min
utes ofdowntime per year. Infact, IBM's Server
Group claimsthat the mean time between crit
ical failures (MTBCF)for its System/390
mainframes-that is, the average time be
tween failures that force a reboot and an ini

tial program load-is 20 to 30 years.
Millionsof PC users would be overjoyed

with an MTBCF of just one day. Yet main
frames are big, complex systems that often
have clusters of CPUs, gigabytes of main
memory, and thousands of users. What
makes them so reliable?

Mainframeexperts say that it's a matter
of priorities. When a PC crashes, even the
system administratormightnot hear about
it,much less the vendors who made the sys
tem, the OS, and the application software.
The user shrugs, reboots, and keeps right
on working. When a mainframe crashes,
however, it's a majorcatastrophe. It's Gen
eral Motors calling up IBMto demand an
swers. And even if GM doesn't make the

call, the mainframe does. Periodically, the
massive machines dial up IBM's lab in
Poughkeepsie, New York, to upload error
logs and download updates. "Even if it
doesn't crash, we know about it," says Lisa
Spainhower, System/390 seniortechnical
staff member.

Duringthe beginning of the 1980s, Big
Blueset a goal of increasing availability by
a factor of 100, as measured by yearly up
time. IBM achieved that goal, says Spain
hower. "Frankly,we didn't do it because it
was afun engineering project,"she explains.
"We did it because our customers demand

ed it."

Because everyone keeps detailed logs,

problems rarelyget ignored for long.There's too
much at stake. Of course, it helps that main
frames have full-time technicians available to

keep them up and running. They also have re
dundant hardware, extremely protective OSes,

and stable applications.
"The design of a crash-proof system must be

pervasive," explainsGuru Rao,System/390 chief
engineer. "Itstarts with your choice of technol
ogy and components, and itextends allthe way

IBM OS/390 System Architecture
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the hidden expenses of PCs.With regard
to future aspirations: The PCindustry cov
ets the prestige and lush profit margins
of high-end servers and mainframes. But
processing power alone does not a main
frame make. When the chips are down,

IID3L
Install as littlesoftware as possible. You'll

have fewer software conflicts, an easier-

to-manage system, and more disk space
available for your own stuff. Unfortunate
ly, this advice clashes withthe reason why
computers were invented inthe first place:
to run software.

high availability must be more than just a
promise.

That's why the PCindustry is working
on solutions that should make crashes a

little less frequent. We're starting to see
OSes that upgrade themselves, applica
tions that repair themselves, sensors that
detect impending hardware failures, de
velopment tools that help programmers
write cleaner code, and renewed interest
in the time-tested technologies found in
mainframes and mission-critical embed

ded systems. Asa bonus, some of those im
provements will make PCseasier to man
age, too.

But don't celebrate yet—it's hardly a
revolution. Change is coming slowly, and
PCswill remain the least reliable comput
ers for years to come.

Why PCs Crash
Before examining the technical reasons
why PCs crash, it's useful to analyze the
psychology of PCs—by far the biggest
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to the design of the OS, the hardware and soft
ware, and the customer's applications."

System/390 maintains separate memory
partitions for the OS (OS/390), the software-
subsystem components (e.g., DB2 database
drivers), the transactional middleware (e.g.,
the Customer Information ControlSystem, or
CICS), and the applications. IBM introduced
this so-called Enterprise Systems Architec
ture (ESA) inthe late 1980s, basing iton the
earlier partitioning of MVS(Multiple Virtual
Storage). Compared to MVS, ESA has more
partitions and faster interprocess communi
cations (IPC).

As a result, it's exceedingly rare for a
crashed application to bring down the entire
system. Even ifa critical middleware compo
nent, such as CICS, fails,System/390's auto
matic restart manager can restore the task.

"These systems, like PCs, do fail," notes
Spainhower. "It'sjust that when theyfail, they
detect the errors and recover from them with

greater reliability."
Interestingly, mainframe OSes aren't any

bigger than OSes for PCs. Theycontain a lot
less code to support GUIs, and a lot more
code for error detection, error isolation, and
recovery. They're not growing as fast as OSes
for PCs are, and their code tends to remain
more stable.

"It would almost take an act of God to

change the dispatcher in IBM's mainframe
OS," says Dr.Barry Feigenbaum, senior soft
ware engineer for IBM network-computing
software solutions. "It's not quite the same on
PC OSes."

As ambitious PC vendors try to encroach
on the territory of enterprise servers, they will
have to address the same concerns that main

frame vendors did in the 1980s. The contest

isn't about megahertz and megabytes; it's
about high availability. And that will require PC
vendors to radically change their priorities.

reason for their misbehavior. The fact is,
PCs were born to be bad.

"The fundamental concept of the per
sonal computer was to make trade-offs
that guaranteed PCs would crash more
often," declares Brian CroU, director of
Solaris product marketing at Sun Micro
systems."The first PCscut corners in ways
that horrified computer scientists at the
time, but the idea was to make a comput
er that was more affordable and more

compact. Engineering isall about making
trade-offs."

It's not that PC pioneers weren't inter
ested in reliability. It's just that they were
more interested in chopping computers

wwwbyte.com
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down to sizeso that everybodycould own
one. They scrounged the cheapest possi
ble parts to build the hardware, and they
took dangerous shortcuts when writing
the software.

For instance, to wring the most perfor
mance out of slow CPUs and a few kilo

bytesof RAM, early PCs ran the application
program, the OS,and the device drivers in
a common address space in main memo
ry.Anastybuginanyofthose components
would usually bringdown the wholesys
tem. But OSdevelopers didn't have much
choice, because earlyCPUs hadnoconcept
of protected memory or a kernel mode to
insulate the OS from programs running
in user mode. All the software ran in a

shared,unprotected addressspace,where
anything could clobber anything else,
bringing the system down.

Install more RAM. Yeah,everybody says
it, but it'strue. If youcan't stop buggypro

grams fromleakingmemory, youcan at least
give them more memoryto leak. How much
RAM do you need? Accordingto a scientif
icsurveyofexperts, youalways need n+16
MB, wherenequalsthe amountofRAM you
have now.

Ironically, though, the first PCs were
fairly reliable, thanks to their utter sim
plicity. In the 1970s and early 1980s, sys
tem crashesgenerallyweren't ascommon
as they are today. (This is difficult to doc
ument, but almost everyone swears it's
true.) The real trouble started when PCs
grew more complex.

Consider the phenomenal growth in
code size of a modern OS for PCs: Win

dows NT.The originalversion in 1992con
tained 4 million lines of source code—

considered quite a lot at the time. NT 4.0,
released in 1996,expanded to 16.5million
lines. NT 5.0, due this year, will balloon
to an estimated 27 million to 30 million

lines. That's about a 700 percent growth
in only six years.

"Peoplewho buildreliablesystemsdon't
radically change the system very often,"
saysSun's Croll. (Solaris is holding fairly
steady at 7 million to 8 million lines of
code.) "PCstend to haveboatloads of fresh,
virgin, untested code. The sheer number
of lines of code makes bugs more likely.
The code you never write has no bugs."

Engineers who work with mainframes
and criticalembeddedsystems agree."Hav
ing 15 million lines of code isn't as bad as

having 15million linesof new code," notes
Wayman Thomas, director of mainframe
solutionsfor Candle,whichmakesperfor
mance monitors and other software for

large-scale servers and mainframes. (See
the text boxes "Why Mainframes Rarely
Crash" at left and "Embedded Reliability:
Bet Your Life" on page 69.)

However, Russ Madlener, Microsoft's
desktop OS product manager, says that
code expansion is manageable if devel
opers expand their testing, too. He says
the NTproduct group now hastwo testers
for every programmer. "I wouldn't neces
sarily say that bugs grow at the same rate
as code," he adds.

It's true that NT is more crash-resistant

than Windows 95,a smaller OSthat's been
around a lot longer. And both crash less
often than the Mac OS, which is older
still. In this case, new technology com
pensates for NT's youth and girth. NT has
more robust memory protection and rests
on a modern kernel, while Windows 95
hasmore limitedmemoryprotection and
totters on the remnants of MS-DOS and

Windows 3.1.TheMacOS hasvirtually no
memory protection and allows applica
tionsto multitaskcooperativelyinashared
address space—a legacyof its origins in
the early 1980s.

Still,itwillbe interesting to seehow sta
bleNTremains asitgrows fatter. Andgrow
fatter it will, because nearly everybody
wants more features. Software vendors

want more featuresbecausethey need rea
sons to sell new products and upgrades.
Chip makers and systemvendors need rea
sonsto sellbigger,fastercomputers. Com
puter magazines need new things to write
about. Users seem to have an insatiable de

mand for more bellsand whistles, whether
they use them or not.

"The whole PCindustry has come to re
semble a beta-testing park," moans Pavle
Bojkavski, a lawstudent at the University
ofAmsterdamwho's frustrated bythe end
lesscycleof crashes, bug fixes, upgrades,
and more crashes. "How about develop
ing stable computers using older technol
ogy? Or am I missing a massive rise in the
number of masochists globally who just
love being punished?"

Although there are dozens of technical
reasons why PCs crash, it all comes down
to two basic traits: the growth spurt of
complexity,which has no end in sight, and
the low emphasis on reliability. Attempts
to sell simplified computers (such as NCs)
or scaled-down applications (such as Mi-
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rate network—as only Data Comm can.

Switched LAN ShootOut VI brings together the world's
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switched networking solutions from the top networking
vendors—as only Data Comm can.
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• Architectures of: ATM, Gigabit, Ethernet, Layer 3
• Virtual LANs

• Advent of La}/er4 switching
• Future technologies, such as multicast
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• Total cost for solution
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• Is it best to route or switch to access a server?
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• How do 'quality of service' and 'class of service' differ?
• What are the cases where ATM is the best fit? And

gigabit Ethernet?
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solution for your network.
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Anatomy ofaCrash

O Memory Violations

crosoft Write) typically meet with resis
tance in the marketplace. For many users,
it seemsthe stakes aren't high enough yet.

"If you're using [Microsoft]Word and
the system crashes, you lose a little work,
but you don't lose a lot of money, and
no one dies," explains Sun's Croll. "It's a
worthwhile trade-off."

Causes Behind Crashes
You can sort the technical reasons for

crashes into two broad categories: hard
ware problems and software problems.
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© Resource Starvation

Genuine hardware problems are much
lesscommon, but youcan't ignorethe pos
sibility. One downsideto the recentsharp
drop in system prices (see "Disposable
PCs,"February) is that manufacturers are
cutting corners more closely than ever
before. Inexpensive PCsaren't necessar
ily shoddy PCs,but sometimes they are.
(See the text box "It's a Hardware Prob
lem!" at right.)

Another cause of mysterious crashes,
outright sabotage, is beyond the scope of
this article.The dangers ofviruses,worms,

and Trojan horse programs are well doc
umented, and it's really a security issue.
And, of course, nefarious behavior isn't
limited to software. In a study of 10,000
help-desk calls, analysts at Workgroup
Technologies discovered that 10 calls in
one month at one company came from
users whose SIMMs had been stolen. A

former CIOat a publishing company told
BYTE that his employees frequently up
graded their systems by pilfering SIMMs
from other employees' machines. (Robin
Hood strikes again.)
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It's a Hardware Problem!

Sometimes the programmers are right-it really is a hardware prob
lem. It's relativelyrare, compared to the number of bugs that occur

insoftware, but it does happen.
Scott Mueller,author of Upgradingand RepairingPCs (Eighth Ed

ition, Que, 1997), sees all kinds of hardware problems during the

Cooling fans are a major
source of trouble, especial
ly the small CPU fans. Less
expensive fans have sleeve-

bearing motors instead of ball
bearing motors, and sleeve
bearings have a life expectan
cy of only about a year. To

make things worse, some

retailers sell Intel chips intend
ed for OEMs, and the OEM

chips don't have genuine Intel
fans. That's why some retailers

offer very short warranties,

often as little as 30 days, on

those chips. Intel's "boxed

processors," which are made

for retail sale, come with a

genuine Intel fan and a three-

year warranty. The fan has a

ball-bearing motor and a sen

sor that detects if the fan stops
turning. If that happens, the
CPU steps down to a slower,

cooler clock frequency to pre
vent damage.

course of his consulting work as president of Mueller Technical Re
search. "Ithas a lot to do with the way computers are built today," he
explains. "There's a lot of skimping going on."

When in doubt, advises Mueller, stick with companies you recog
nize. "Generally, a name brand is an insulating factor," he says.

The most trouble-prone com
ponent of PCs is the power

supply, according to Mueller.

Prices for a 200-W power sup
ply va ry from $ 14 to over $ 100.

"Guess which one Joe's

Computer Shack is going to

sell you?," he asks.

Memory is another common source of problems. Mueller warns
against putting gold-plated SIMMs and DIMMs in tin-plated sockets
or vice versa. The dissimilar metals cause "fretting corrosion" In
about six months. Result: mysterious crashes. Cure: Use contact

cleaner to remove the corrosion, and don't mix tin and gold contacts.

Some motherboards use alu

minum electrolytic capacitors
instead of costlier tantalum

capacitors. Overtime, the
cheap capacitors dry out and

lose their effectiveness.

Because the motherboards

need the capacitors for signal
buffering and conditioning, the

result is a series of hard-to-

diagnose crashes. It's difficult

to distinguish between the two
types of capacitors-tantalum

parts might be a little larger-so
the best bet is to stick with

name-brand motherboards.

Generally, though, when a computer
crashes, it's the software that's failed. If it's
an application, you stand to lose your un
savedwork in that program, but agood OS
should protect the memory partitions that
other programs occupy.Sometimes, how
ever, the crashed program triggers a cas
cadeofsoftwarefailures that bringsdown
the entire system..

Then the onlyrecourse isto reboot, sac
rificingunsavedwork in allopen applica
tions. And because neither the OS nor the

applicationsget a chanceto cleanup after
themselves—by closingopen files, delet
ing temporary files, flushing I/Ochannels,
and so forth—an abrupt reboot can leave
debris on the hard disk or even scramble

the disk. This leads to more instability,
more crashes, and lost data.

So why do programs crash? Chiefly,
there are two reasons: A condition arises

that the program's designer didn't antic
ipate, so the program doesn't handle the
condition; or the program anticipatesthe

wwwbyte.com
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Periodically flushyoursystem. One ofthe

surprising things BYTE learned while
researching this article is that an apparent
lylarge number of users reformat their hard
drives and reinstall all their software on a fair

lyregularbasis. Even some companies do
it.Some do this as often as twice a year. It
seems drastic, buttheyclaim itsignificantly
improves reliabilityand performance.

condition but then fails to handle it in an
adequate manner.

In a perfect world, every program
would handle every possible condition,
or at leastit woulddeferto anotherpro
gram that can handle it, such as the OS.
But in the real world, programmers don't
anticipateeverything. Sometimes theyde
liberately ignore conditions that are less
likely to happen—perhaps in trade for
smallercode, fastercode, or meetinga
deadline. In those cases, the OS isthe court

of last resort, the arbiter of disturbances
that other programs can't resolve. "Atthe
OS level, you'vegotto anticipate theunan
ticipated, assilly asthat sounds,"says Guru
Rao, chiefengineerfor IBM's System/390
mainframes.

To deal with these dangers, program
mers must wrap all critical operations in
codethat trapsan error withina special
subroutine. The subroutine tries to de
termine what caused the error and what
should be done about it. Sometimes the
program can quietly recover without the
user'sknowing that anything happened.
In othercases, theprogram must display
an error message asking the user what to
do. If the error-handling codefails, or is
missing altogether, the program crashes.

Autopsy of a Crash
Crash is a vague term used to describe a
number ofmisfortunes. Typically, a pro
gram thatcrashes issurprised by anexcep
tion,caught in aninfinite loop,confused
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by a race condition, starved for resources,
or corrupted by a memory violation.

Exceptions are run-time errors or inter
rupts that force a CPU to suspend normal
program execution. (Java is a special case:
The Java virtual machine [VM]checks for
some run-time errors in software and can

throw an exception without involving the
hardware CPU.) For example, if aprogram
tries to open a nonexistent data file, the
CPU returns an exception that means "File
not found." If the program's error-trap
ping code is poor or absent, the program
gets confused.

That's when a good OS should inter
vene. It probably can't correct the prob
lem behind the scenes, but it can at least
display an error message: "File not found:
Are you sure you inserted the right disk?"
However, if the OS's error-handling code
isdeficient, more dominoes fall, and even
tually the whole system crashes.

Sometimes a program gets stuck in an
infinite loop. Due to an unexpected con
dition, the program repeatedly executes
the same block of code over and over again.
(Imagine a person so stupid that he or she
follows literallythe instructionson asham
poo bottle: "Lather. Rinse. Repeat.") To
the user, aprogramstuckinaninfinite loop
appearsto freeze or lockup. Actually, the
program is running furiously.

Again,a good OS will intervene by al
lowingthe user to safelystop the process.
But the process schedulers in some OSes
havetrouble copingwith this problem.In
Windows 3.1 and the Mac OS,the sched
ulers work cooperatively, which means
they depend on processes to cooperate
with eachother bynot hoggingallthe CPU
time. Windows 95 and NT, OS/2, Unix,
Linux, and most other modern OSes allow
a process to preemptanotherprocess.

Race conditions are similar to infinite

loops, except they're usually causedby
something external to the program. May
be the programis talkingto an external
devicethat isn't responding as quicklyas
the program expects—or the program
isn't responsive to the device. Eitherway,
there's a failure to communicate. The soft
ware on eachend issupposedto havetime
out code to handle this condition, but
sometimes the code isn't there or doesn't
work properly.

Resource starvation is another way to
crash.Usually, the scarceresource ismem
ory. Aprogram asks theOS forsome free
memory; iftheOS can'tfind enough mem
oryat thatmoment, itdenies therequest.
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DLL Disasters

O While installing anew application,
the installer accidentally overwrites an
existing DLLwith an older version of the
same DLL.

© An existing application that uses the
same DLL, unaware that the installer has
substituted an older version, tries to call a
function in the DLL.

Software installer

New application

(Newly installed DLL)

app.dll
10/31/97 4:00 pm

ap

1 10/31/9

app.dll
12/25/97 4:00 pm

(Overwritten DLL)

DLL conflicts are a common cause of crashes.

© If the functions in the oldand
new DLLs aren't compatible, the
application will probably crash.

Run as littlesoftware as possible. Doyou
really need to have five different appli

cations open at once? Sure, it's convenient,
but they'll squabble like naughty children
over resources, and they'll increase the fre
quency ofpage faults (i.e., memory access
es that force the system to retrieve virtual
pages fromdisk instead offrom RAM).

Again, the program should anticipate
this condition instead of going off and
sulking, but sometimes it doesn't. If the
program can't function without the ex
pected resources, it may stop dead in its
trackswithout explainingwhy. Tothe user,
the program appears to be frozen.

Even worse, the program may assume
it got the memory it asked for. This typi
callyleadsto a memoryviolation. When
a programtries to usememoryit doesn't
legitimatelyown, it either corrupts a piece
of its own memory or attempts to access
memory outside its partition.

What happens next largelydependson
the strength of the OS's memory protec
tion. A vigilant OS won't let a program
misuse memory. When the program tries
to access an illegal memoryaddress, the
CPU throws an exception.The OS catches
the exception,notifiesthe userwith an er
ror message ("This program hasattempted
an illegal operation: invalid pagefault"),
and attemptsto recover. Ifit can't, it either
shuts down the program or lets the user
put the programout of its misery.

Not every OS issoprotective. Whenthe
OSdoesn't block an illegalmemory access,
the errant program overwrites memory
thatit'susing forsomething else, oritsteals

memory from another program. The re
sulting memory corruption usuallysparks
another round of exceptions that eventu
ally leads to a crash.

Corruption also occurs when a program
miscalculates how much memory it al
ready has. For instance, a program might
try to store some data in the nonexistent
101stelement of a 100-elementarray.When
the program overruns the array bounds,
it overwrites another data structure. The

next time the program reads the corrupt
ed data structure, the CPUthrows an ex
ception. Wham! Another crash.

Altered States

Modern PCs suffer from a whole other

class of problems related to their state—
the sum total of all the information that

defines the machine's status or condi

tion. State information includes all the

software installed on the hard disk, the
configuration files, the control panel set
tings, the configurable data in the BIOS,
and the user's preferences settings. It's
everything that makes one system differ
ent from another system that has identical
hardware.

Before PCs had hard drives, they were
essentially stateless. They stored every
thing on floppydisksand tapes.Usersand
administrators never had to install, unin-
stall, or manage any software on the sys
tem. Because the state information was in

dependent of the machine, it was almost
imperviousto any disaster that befell the
machine. If a meteor destroyed your PC,
you could replaceit with another PC and
get backto work immediately. There was
nothingto reinstall or reconstruct. (Today,
NCs attempt to re-create this pure state-
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Embedded Reliability: Bet Your Life
Your lifeliterallydepends

on millions of invisible

computers that control every
thing from commercial air
liners and antilock braking
systems to traffic lights and
medical equipment. It's a
good thing those computers
don't crash as often as PCs,
because real life does not let

you undo.
Embedded control sys

tems far outnumber PCs,

and they're multiplying faster
than AOL disks. Occasion

ally they do fail, sometimes
with catastrophic results. In
1996, an Ariane 5 rocket ex

ploded after a program tried
to stuff a 64-bit: value into a

16-bit variable. In 1991, an
Iraqi Scud missile killed 28
Americans when a comput
er's clock drift prevented a
Patriot missile battery from
tracking the target accurate
ly.In 1986 and 1987', three
cancer patients died when a
pairofTherac-I>5 radiation-
therapy machines acciden
tally blasted them with lethal
doses of radiation.

But those kinds of failures

make news precisely be
cause they're rare. Millions of
vehicles and other devices

workflawlessly, day after day.
What makes embedded sys
tems so reliable?

Experts cite three factors:
Reliability is a high priority;
developers try to keep em
bedded systems as simple
as possible; and developers

and customers alike resist

makingextensive changes to
smoothly running systems.

IBM was the prime con
tractor for many of the soft
ware systems on the Space
Shuttle. Ittook eight years to
write the first programs, says
Dr.BarryFeigenbaum, senior
software engineer for IBM
network-computing solu
tions. NeitherlBM nor NASA

is eagerto change the code.
"Old vintage code tends to
be more reliable than new,
fresh code that hasn't aged
yet,"he points out.

The microkernel in QNX

Software Systems' embed
ded OS has not changed at
all since 1991, notes Greg
Bergsma, corporate com
munications manager for
QNX. The QNX OS is found

inthe monitoring equipment
at nuclear power plants,
medical-imaging devices,
chemical-processing sys
tems, the Space Shuttle's
"Canadarm," and the Shut
tle's new payload bay vision
system. Some QNXsystems
have been running without a
reboot for three years.

QNX keeps the microker

nel small-just 10 KB-and
itcontains only 14 calls. Just
the kernel and the interrupt-
service routines run in ring
0 (x86 terminology for a su
pervisor, kernel, or executive
mode). Everything else-the
file system,device managers,
networkservices, the option
al GUI, and other pieces of
system software-runs as

independent processes in
separate partitions. One pro
cess is a "software watch

dog,"dedicated to handling
memory violations.

To minimize complexity,
some embedded systems
shun multithreaded code,
which is thorny to debug.
NASA almost lost control of

the Mars Pathfinder lastyear
when a thread-priority con
flict caused the lander's com

puter to repeatedly reboot
itself. Engineers at the Jet
Propulsion Laboratory traced
the problem to a wronglyini
tialized Boolean parameter
in Wind River's VxWorks OS.

Luckily, theywereableto up
load a patch; on-site service
wasn't an option.

That tale and other famous

failures shouldraisea redflag
forPC developers,whohurry
larger programs to market
with less testing. Unfortu
nately,the cold, hard realities
of the marketplace make it
almost impossible for PC
developers to borrow much
wisdom from their embed

ded-systems brethren.

lessness bystoring everything on a server.)
By contrast, modern PCshoard an im

mense amount of state information that's

constantly changing. Even when you're
staring blankly at the screen, a brief flur
ry of disk activity might signal that your
OSis modifying its registry settings in the
background. Problemsarisewhen a change
ofstate knocks the systemoffbalance.Usu
ally this happens after the installation of
some new software—a new version of the

OS,a new application, an updated device
driver, or just about anything. Suddenly
the systemdoesn't work like it used to. You

mim^i
Don't be a beta booby. Public beta re

leases are all the rage, but remember:
"Beta" means "buggy." Ifyou have a com
pelling reason to test some beta software,
install iton a system you don't need for pro
ductivity. To do otherwise is like pasting a
"Crash Me" sticker on your back.

are the victim of a software conflict that's

often incredibly difficult to fix because
you're not sure what changed or how to
change it back.

wwwbyte.com

Two of the biggest culprits are DLLs on
Windows PCs and extensions on Macs.

DLLs are code libraries that different pro
gramscanshare. Extensionsare programs
that hook into the Mac OS during boot-
up to modifythe system'sbehavior or aug
ment the capabilities of an application.
Both types of components inflict ridicu
lous amounts of aggravation.

One common problem occurs when a
softwareinstallerdumblyreplacesa new
er version of a component with an older
version. The newly installed application
works fine, but an existing application
might start crashing. Users aren't sure
whom to blame. Result: a series of frus
trating tech-support calls.

Shouldn't the installer merely check a
component's date stamp before replac
ing it? Alas, it's not always that simple.
Sometimes the date stamp isn't defini
tive, or maybe it has changed. Windows
allows an installer to query a DLL to dis
cover its actual version number, which is
safer.Buteven if everyinstallerwere this
careful,versionmanagementis only one
problem. "Some companies tendtochange
functions inacommon DLLwithouttelling
everyone right away, and those changes
can cause problems for existing pro
grams," saysDave Galligher, product-de
velopment managerat Cougar Mountain
Software,an accountingsoftwarevendor.

Programs expect their DLLs to contain
functions that have a particular name, a
particular list of calling parameters, and
particular return values. But Windows has
no standard mechanism for querying a
DLL to confirm this information. A pro
gram that relies on a DLLfunction to re
turn a 32-bit integer value could easily
crash if a different version of the DLL re

turns a 64-bit-long integer instead.
The problem of managing a system's

state has spawned a whole subindustry of
utility programs and management tools:
CleanSweep,ConflictCatcher, Extensions
Manager, First Aid Deluxe, Norton Utili
ties, Oil Change, RealHelp, TuneUp,Un
installer, and dozens more. OSvendors are
rapidly adding new management features
to their system software, too. It's all be
cause today's PCsrequire more care and
feeding than a barrel full of Tamagotchi
Giga Pets.

It's also a classicexample of accelerat
ingcomplexity. Components suchasDLLs
were invented to reduce complexity;
programs wouldn't grow so fast if they
shared common code. But installers be-
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gan splattering so many DLLs all over the
hard disk that they created a new prob
lem. That, in turn, spurs the industry to
produce new management tools, utili
ties, and OSfeatures—still more complex
ity. It starkly demonstrates how difficult
it will be to transform PCsinto truly reli
able systems.

"The highest management cost in an
IT environment comes from managing
PCs," saysSteveMann, vice president of
product strategy for ComputerAssociates.
"They'renotverymanageable, andthey're
not very standardized in terms of config
urations."

The chore of managing PCsis directly
related to reliability. In a survey of 1800
ITprofessionals at the Computer Associ
ates world user conference in 1997,70 per
cent of the respondents agreed that main
frames are more reliable than PC-based

client/server systems. "It's only recently
that administrators have begun demand
ing the samelevels of manageability and
reliabilitythat they're used to with main
frames and large servers," says Mann.

Searching for Solutions
Anysolution must start with the way de
veloperswrite, test,and debugtheir source
code.Beyond that, installers mustdo abet
ter jobof loading finishedprograms onto
systems. Finally, the OSes and applications
must work together to make PCseasier to
manage.

At the risk of igniting a flame war, it's
only logicalto place a large portion of the
blame where it belongs: on C and C+ +.
"Writing in C or C++ is like running a
chain saw with all the safety guards re
moved," says Bob Gray, senior director
of consultingservicesfor VirtualSolutions,
a developer of custom industrial applica
tions. "It's powerful, but it's easyto cut off
your fingers."

Few, if any, languages make it so easy
to write bad code. Of course, anyone can
write bad code in any language, but Cand
C++ are famously unforgiving. The com
puter industry standardized on C/C++ for
commercial software development over a
decade ago, creating a mountain of bug
gysoftware that will haunt us for decades
to come.

Diehards protest that the sparsity of C/
C++ is what makes it so fast. But PC hard

ware isgetting so fast anyway that it's time
to refocusinstead on reliability. In the years
ahead, as old-but-indispensable C/C++
programs continue to crash, the excuse
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Crash-Proof Tools
It seems silly to buy fast hardware and install the latest version of a desktop OS

but then limit yourself to installing and running as few applications as you can.
Yet that's the best way to keep crashes to a minimum. But isn't there something
out there that will let you have your cake and eat it, too? The answer is yes. There's
a variety of tools that can help you avoid crashes and recover from them a little
more gracefully. Here are four.

Symantec
Norton Utilities

4 IB
Available in both M a c i n tosh

and Windows versions (al

though they are different),
Symantec's Norton Utilities
includes CrashGuard, Sy
mantec's entry inthe "catch
the crash before ithappens"
field. The package also in
cludes Symantec's mature
Disk Doctor, for repairing
damaged diskdrives,and the
Macintosh version includes

a bootable CD-ROM. See

http://www.symantec.com/.

Cybermedia FirstAid
Of all the fea

tures that are

included in the

FirstAid package, two are
m

Buygood hardware.Abrand-name moth
erboard, no matter where it's made, is

more reliable than a cheap generic one, and
the cost difference isn't huge. Spend a few
dollars more on things likecooling fans and
power supplies. Buy the kinds of SIMMs
your motherboard supplier recommends.
Buygood cables. Littlethings matter.

that C/C++ conserves every CPU cyclewill
seem quaint—as quaint ascoding the year
in two digits instead of four, thus conserv
ing 2 bytes of storage.

What's the alternative ?Take your pick.
All fourth-generation-language (4GL)
tools are safer, including Delphi, Power
Builder, TopSpeed, Smalltalk, and Visual
Basic.Perhaps the best example of a mod
ern language isJava. It contains numerous
safeguardsthat stop many bugsbefore they
happen (seethe text box "Better Tools for
Better Code" on page 72).

Rushing development cycles to match

aimed specifically at killing
system crashes: FirstAid
Guardian and AutoFix. First

Aid Guardian monitors your
system to watch for crashes,
and ittracks changes to your
system, making it easier to
uninstall software. AutoFix

can scan your system for
missing or misplaced drivers
and DLLs and automatically
repairthem. See http://www
.cybermedia.com/products/
firstaid/fahome.html.

Casady & Greene
Conflict Catcher

bkb/ On the Macintosh,

•JIt extension conflicts
*"*\ are the source of a

large number of system
crashes. Conflict Catcher

(which now supports Mac
OS 8.1) has the ability to
check for potential conflicts

and allows you to choose
which extensions to load.

See http://www.casadyg
,com/C&G/Products/CC4/

features.html.

Network Associates

Nuts & Bolts

The Nuts & Bolts

utility includes two
tools that are of

particular interest to the anti-
crash crowd. First is the Reg
istry Wizard, which is a tool
for makingsense of the Win
dows Registry. More impor
tant is the Bomb Shelter tool,

which (in theory, anyway)
catches crashes before they
happen and enables you to
close the program that's
crashing. See http://www
.nai.com/products/retail/
diagnostio/nuts.asp.

-John Montgomery

-EH

"Internet years" isanother source of trou
ble. "If you look at the industry today, we
see six- or nine-month development cy
clesinstead of 18-month cycles,"saysGary
Ulaner, group product manager for Quar
terdeck's RealHelp. "There are also more
programmers doing software develop
ment, and not all of them have the same
level of discipline for quality assurance.
The requirements of time to market and
revenueoften causeproducts to beshipped
before they're ready."

One dubious solution ispublic beta test
ing.Time was, you had to be someone spe
cial to be a beta tester. Now anybody who
has a computer, a modem, and a reckless
disregard for systemstability can test beta
software. The novelty of being an insider
who runs prerelease products (even if a
million other people are doing the same
thing) has made public betas a huge hit.
But public betas are also responsible for
spreading buggy code, leaving a wake of
system crashes and trashed hard drives.

"Some people might not realize what

iljyte.com
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Screamer"600

P&riomm.
i PC Prioal

600 MHI; ^pim, 12 GllCj21-fJ0p3^JrJ|̂ i
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No product in the last 15 years has excited us more than
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for your nexi: workstation or server! In addition to NT,
the Screamer runs Digital UNIX and Linux.

Your applications can now run on "the fastest Windows NT machine on
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memory and peripherals including SCSI
hard drives, 3D graphics cards and RAID
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betameans," saysVirtual Solutions' Gray.
"It's not justa trick way to getan earlycopy
of a new product."

True,publicbetas expose fresh code to
mass testing. But how many casual beta
testersreport unique bugs—or anyat all?
How many of them bother to remove the
buggy software (including all its hidden
components) from their system after the
final product ships? How many realize
what they're doing to their systems?

Microsoft's Madlener defends the prac
tice of public betas but acknowledges
that developersand usersshould be more
careful. "Of late, we've been reviewing the
disclaimermessages that comewith these
beta products," he says. "They call for
someresponsibility onthepart of thebeta
testers, too, so they don't install the beta
on a systemthat's mission-critical."

The next step issoftware installation—
and installers need to get smarter. OS/2
Warp 4hasanintegrated Feature Installer

If it ain't broke, don't fixit. Stable systems
are stable because they don't change

much. (Duh.)Don't upset a system by end
lessly tinkeringwith it-unless tinkeringis
your hobby or you get paid to write about
youradventures, as JerryPournelle does.

that makes sure the right files get saved in
the rightplaceswithout steppingon other
components. It's not justfor installingOS
software, either; third-party developers
can use it for applications. Unix package
installers, who have been around a lot
longer, do the same thing. There are also
some good third-party installers, such as
InstallShield for Windows and MindVi-

sion's Installer VISE for the Mac.

Madlener says Windows NT 5.0 will
have a new Application Installer Service,
which sounds a lot like OS/2's Feature In

staller. It means that developers will no
longer haveto write their own setup code.
Instead, NT 5.0 will execute a script that
tellswhere each filegoes.NTwill arbitrate
any DLL conflictsand keep a logof allnew
files and registry changes. According to
Madlener, this will make it easier to clean
ly uninstall the software or reinstall indi
vidual components.

Madlener says he doesn't know yet if
other versions of Windows will get the
installer,but hesaysWindows98willhave
a management tool called the System File
Checker.Thisisa diagnostic programthat

Better Tools for Better Code
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Debates concerning the
merits of various pro

gramming languages often
reach a near-religious fer
vor.Not everyone shares the
same priorities.

In the early days of com
puting, raw performance was
the chief goal. When com
puters got faster, compiled
languages, such as COBOL
and C, largely replaced as
sembly language. This was
because code portability
and shorter development cy
cles became more important
than maximum performance.
When code reusability be
came an issue, object-ori
ented languages, such as
C++, gained popularity. The
50-year trend in program
minghas been to trade offex
ecution speed for more effi
cient development and high
er levels of abstraction above

the hardware.

Today, the most lively
debate is over C/C++ (the
standard for commercial

software development) and
Java (the newest language to
achieve wide commercial ap
peal). It's no accident that
Sun designed Java for high-
level hardware abstraction,

rapiddevelopment,and code
safety.

The most often-cited dif

ference between these lan

guages is memory manage
ment. On the one hand, C/

C++ requires programmers
to manually allocate, manip
ulate, and deallocate mem

ory. One of the most com
mon bugs in C/C++ appli
cations is a "memory leak"-
the system gradually loses
resources because a pro
gram keeps grabbing mem
orywithout giving itback. As
the program consumes more
and more memory,other pro
cesses become starved for

resources until eventually
there's a crash.

Java programs, on the
other hand, are virtually leak-

-<•, -^SS- ^> "*3iv -5?, ''%> •

proof because the Java virtu
al machine (JVM) manages
memory, not the program
mer. The JVM has an auto

matic garbage collector that
frees up memory not being
used by objects and data
structures. The garbage col
lector eats up some CPU
cycles, but it eliminates a
huge source of bugs and
crashes.

Likewise, Java stops pro
grams from corrupting mem
ory by automatically check
ingthe bounds ofallarrayref
erences. You can't acciden

tally store data in the 101st
element of a 100-element ar

ray, as you can in C/C++.
Although you can purchase
tools that add bounds-check

ing to C/C++, they're not
universal.

There are dozens of less-

publicized safety features in
Java. For instance, another

common flawinC/C++ pro
grams is poor error handling.
It's easy to write a C/C++
program that has no error
handling at all. In Java, if a
class has a method that

might throw an exception, a
Java program must check for
the exception, or it simply
won't compile. Of course,
you can still write sloppy er
ror-handling code inJava, but
Java at least ensures that

some error trapping will be
there.

Java also requires an ex
plicit oast if a variable type
conversion might lose pre
cision. In C/C++, you can
coerce a 64-bit double-pre
cision floating-point value
into a 32-bit single-precision
floating-point variable with

out realizing it.Java requires
an explicit cast, so you're at
least aware that a precision
error might result. This might
seem like a small thing, but
an Ariane 5 rocket exploded
after liftoff in 1996 when a

similartype mismatch caused
an overflow that confused

the inertialguidance system.
Perhaps the most contro

versial of Java's safety fea
tures is its single-inheritance
model, as opposed to the
multiple inheritance of C++.
Classes can inherit methods

from only one parent class,
not from multiple parents.
Java's designers believed
this would reduce complex
ityand yield a cleaner class
hierarchy.

C++ devotees insist on

multiple inheritance. How
ever, it's worth noting that
Java actuallydoes allowmul
tiple inheritanoe-of inter
faces, not implementations.
A Java class can inherit the

interface definitions of multi

ple parent classes (inother
words, the method calls), but
it must implement those
methods itself.This protects
the integrityof the child class
if the method implementa
tions in the parent classes
change.

Java is by no means the
only language to emphasize
code safety. Eiffel, an object-
oriented language devel
oped by Bertrand Meyer in
1988, goes even further than
Java in some ways. Eiffel
requires methods to expose
their calling parameters at
run time. Most other lan

guages, including Java and
C/C++, relyon documenta
tion for this purpose. Ada, a
1970s language developed
for the U.S. Department of
Defense, contains similar
safeguards. But Java is the
newest language to win
broad support from tool ven
dors, developers, OS ven
dors, and schools.
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shelf Intel-based computers that fit your needs, and you haven't
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Cover Story Crash-Proof Computing

checks system components and can rein
stall missingor broken pieces. It also keeps
a log that's a snapshot of the system's state,
making it easier to reverse changes.

Automated Maintenance
An interesting but potentially hazardous
solution to system maintenance is auto
matic updating. Few users or administra
tors have time to scour the Internet for

the latest upgrades and patches. That has
opened the door for utilitiessuch asCyber-
Media's Oil Change and Quarterdeck's
TuneUp and RealHelp. They compare
your system configuration to a database
on the Web.Then they help you download
and install any relevant updates. It's such
a good idea that Microsoft is thinking
about adding similarfeatures to Windows.

But there's a danger: Every change of
your system's state, no matter now minor,
can potentially break some existing soft
ware. An older program might crash with
a newer DLL or device driver, forcing you
to upgrade that program as well. Some
timesthis triggersa cascadeof failuresand
fixesbefore the system returns to a stable
state. Sometimes you reach a dead end in
which no update for a broken program is
available. And inevitably, the upgrades
consume more memory, disk space, and
CPU resources, accelerating the day when
your PCbecomes obsolete.

The phenomenon of new software
breaking old software is well known to
softwareengineers.AlanWood, senioren
gineerat TandemComputer, saysfixes to
Tandem'sNonStop Kerneltypicallybreak
something else in the OS about 5 percent
to 10percent of the time.Tandemcatches

those problems with thorough regression
testing. But it's hard to perform that kind
of formal testing on PCs: EveryPCisslight
ly different.

Utilities such as Oil Change and Tune-
Up recognize this hazard. They log every
alteration and save replaced components
in a compressed archive, so you can undo
an installation. But there's still a chance

you'll wade deep into a series of changes
and won't be able to roll back the system.

Applications can take some responsibil
ity for system management, too. When a
user launches Office 98for the Mac, it per
forms a self-diagnostic. If it can't find any
of its shared libraries—perhaps the user
mistakenly disabled a library with the Ex
tensions Manager—Office 98 installs a
fresh copy from a compressed archive on

Run diagnostic programs. This is espe
cially important ifyou've been suffer

ingfromsystem-stopping crashes, because
each calamity is sure to leave broken files
and other debris on your disk. You can use
the diagnostics that came with your system
(the disk tools included with Windows and
the Mac aren't bad) or a third-party utility.

the hard disk. It all happens invisibly, so
the user won't even notice. Microsoft says
future versions of Office for Windows will

also be self-repairing.

The Essence of PCs
Of course, everynew feature, management
tool, OS upgrade, and utilityprogram adds
still more code and complexity to a sys-

WHERE TO FIND

Candle MIT Laboratory for Tandem Computer
Santa Monica, CA Computer Science Cupertino, CA

310-829-5800 Cambridge, MA 408-285-6000

http://www.candle.com/ 617-253-5851

http://www.lcs.mit.edu/
http://www.tandem.com/

Computer Associates Upgrading and Repairing PCs
Islandia, NY QNX Software Systems Que

516-342-5224 Kanata, Ontario, Canada 317-581-3500

http://www.cai.com/ 613-591-0931 http://www.mcp.com/info/
(Merit Project) http://www.qnx.com/ 0-7897/0-7897-1295-4/
http://www.meritproject.com/

Quarterdeck Virtual Solutions

Cougar Mountain Software Marina del Rey, CA Irving, TX

Boise, ID 310-309-3700 972-550-7900

208-375-4455 http://www.quarterdeck.com/ http://www.vsol.com/
http://www.cougarmtn.com/

Sun Microsystems (Solaris)
IBM Server Group Mountain View, CA

Poughkeepsie, NY 650-786-7737

770-863-1234 http://www.sun.com/solaris/
http://www.s390.ibm.com/
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If it's broke, fix it. When a system keeps
crashing, don't shrug it off. Ifa particular

program seems to be the problem, look for
patches on the publisher's Web site. Ifthere
aren't any patches, consider upgrading to
a newer version of the software or reverting
to an older version. Youmight even consid
er switching products. Ifyour system crash
es for no apparent reason, try a diagnostic
and repair utility,such as First Aid Deluxe,
Norton Utilities, or RealHelp. Ifyou're des
perate, try the tip on page 67.

tem. Some experts think PCs won't stop
crashing until everyone accepts the futil
ity of "feature shock." In other words,
the shortest path to stability is simplicity:
simpler hardware, simpler software, sim
pler user interfaces. But this demands a
whole new way of thinking, says Michael
L. Dertouzos, director of the MIT Labo
ratory for Computer Science: "It's more
difficult, a little bit like birth control."

He says the change, if it ever comes,
could begin as a grass-roots rebellion.
Someone will use the Web to distribute a

leaner, meaner OSthat circumvents the en
trenched platforms. It'll be more stable,
easier to use, and better understood.

It sounds a lot like what's happening
today with Linux, or the early daysof Mo
saic. But Linux flunks the simplicity test,
and Mosaic begat Navigator, which begat
Communicator. Simple software doesn't
stay simple for long.

At the other extreme is the NC concept:
a stateless, simplified client designed for
a wired world. But NCs sacrifice the cru

cial essence of a PC—unlimited local con

trol. Mainframes and critical embedded

systems achieve their high reliability by
sacrificinglocal control, too. For better or
for worse, many users and ITprofessionals
would rather crash than switch.

That's why the ultimate solution is a
longway off.Realistically, developerswill
continue to write bigger programs that
ship before they're ready. OSes will con
tinue to grow more complicated. Users
will continue to vote with their dollars for

feature-laden software. Established plat
forms and applications will continue to
overshadow radical alternatives. And

PCs will continue to crash. El

Tom R.Halfhill is a BYTE senioreditorbased
inSanMateo, California. You canreach himat
tom.halfhill@byte.com.
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the Benchmarks

ft

Marketing tool or precise measure
ment? IS buyers have to judge.
By Michael Hurwicz

i o buyers, published benchmarks are tools for
measuring the power and performance of pro
cessors, graphics cards, computers, networks,
OSes, applications, and just about any other

hardware or software component or system. To vendors,
published benchmarks are tools that are more for market
ing purposes than for measurement purposes. Therein lies
a world of problems.

The Sun Also Falls

Lastyear, Sun Microsystems was caught optimizing the just-
in-time (JIT) compiler for its Java virtual machine (JVM)
for the CaffeineMarkbenchmark from PendragonSystems.
In a move that could be compared to finding a shortcut in
the Tour de France and finishing two days before any of
the other contestants, Sun found "dead code"—routines
that calculate variables that are never used—that could

simply be skipped. As a result, the Sun JIT's score on one of
the nine tests in the CaffeineMark suite was 50 times bet

ter than any previous result. When Pendragon altered the
code slightlyso that Sun's JITcouldn't recognize the bench
mark, its score dropped 300-fold.

.yte-s, ! •

Did Sun think that nobody would be
suspicious of its compiler's phenomenally
high score? Or did the company actually
believe, as one Sun employee was quoted
as saying, that its job was to obtain the best

possiblescote on the benchmark, and that's exactlywhat
it had done?

Sun'sresultsamounted to falseadvertising,becauseSun's
optimizations worked only with the CaffeineMark. They
bore absolutelyno relationship to the real world, and Sun
knew it. At the same time, however, this incident revealed
a flaw in the benchmark. It's conceivable that a compiler
mighthavebeenabletoexploitthisflaw withoutanybench
mark-specific optimization. Inthat case, althoughthe opti
mization might not have been terribly relevant for most
applications, it would still have been "legal," becausethe
compilerwouldhaveperformedthesameoptimization with
any similarly flawed code (see the text box "Walking the
Line" on page 76).

Withversion 2.5 oftheCaffeineMark, forinstance, prod
ucts from a number of vendors, includingMicrosoft and
Sun, gotunrealistically highscores on onetest,the "loop"
test. It turned out that there was dead code in that test,
which some clevercompilers skipped. Nevertheless,ven
dors publishedtheir results for CaffeineMark2.5, and no
one cried foul.

"Inthatcase, theproblem waswiththebenchmark," says
Ivan Phillips,president of Pendragon. "CaffeineMark 2.5
wastoo optimizable. By making completely valid optimi
zations,you could get an unrealistically highscore."

Standard compilers for languagessuch as C and FOR
TRAN dosuch dead-code optimizations routinely. It'squite
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Behind the Benchmarks

Walking the Line

Technicians running benchmarks for vendors behave like lawyers
incourt.They'renotsupposed to lie(i.e., do optimizationsthatwork

onlyfora specific benchmark).That wouldn't be ethical. But they're
supposed to do everything in their power short of lyingto make their
"client" look good. Sometimes what's legal doesn't much resemble
what's realistic.

Sun's CaffeineMarkoptimizationis an example ofatime when lying
incourt took place. Asimilarincident is widelyrumored to have occurred
in early 1997, in connection with PC Player's Direct3D benchmark,
which was designed for testing 3-D displays incomputer games.

Atthat time, itwas rumored that the driverfor NEC's PowerVRchip
looked for D3DTEST.EXE and then produced higher figures using
techniques that, because they produce "picture tear," would not nor
mallybe used for games. Ifthis was true, then it's definitely an exam
ple of lyingin court. Testers got truer numbers by renaming the D3D-
TEST.EXEfile.

A more borderline case occurred about three years ago, inconnect
ionwith the TPC benchmarks: Oracle was accused of turning offtrans
action logging. This greatly speeded up transactions. It also meant
that, ifthe server crashed, alltransactions that hadn't completed would
be lost.

Inreal-worldsituations, transaction logging would probably be turned
off only for batch uploads, which could be
repeated incase of a crash. Today, with the
rigorous reporting and auditing required
by the TPC, such tricks are immediately

flagged. Today, everyone runs TPC tests with transaction logging
turned on.

"Customers have largely stopped paying attention to benchmarks
because they know the results are 10 to 100 times higher than what
is achievable," says Richard Finkelstein, president of Performance
Computing, a database consulting firm in Chicago. "Vendors now
avoid obvious chicanery. They do things that are much more subtle,
ambiguous, and difficultto prove or explain, but that nevertheless pro
vide unrealistically good results for everyone."

In 1992, on over-the-network write tests, a NetWare server would
report a "commit" to the client while data was still ina memory cache,
and LANManager servers would not report a commit until the data
had been written to disk. As a result, "We were getting beat up pret
ty badly on benchmarks," says Wilhelm Fitzpatrick, who worked for
Microsoft during the early 1990s. Eventually,Microsoft implemented
an undocumented option for LAN Manager to cause it to duplicate
NetWare's reporting behavior, and thus produce more comparable
results.

Inthe late 1980s, Kuckand Associates wrote a preprocessor, called
KAP, that attempts to optimize source code. Itwas used by everyone
running the SPEC89 benchmarks because it improved performance
on the Matrix300 test significantly. However, it did not improve real-
lifeperformance nearly as much. The optimizations were legal, but the
benchmark was over-optimizable. As a result, the Matrix300 test was
eliminated from the SPEC92 benchmark suite.

When Benchmarks Disagree: What's MMX's Real Speed?

difficult to do, though, with Java's JIT
compilation. Because a Java program
compiles and runs in real time, the com
piler has onlysplit seconds to perform any
optimizations.

Although it's conceivable that Sun's
results could have been obtained with

valid optimizations, which the compiler
would do with any similar chunk of code,
they were achieved with optimizations
specific to just one benchmark, which is
also known in the business as cheating.

Still,it's interesting to reflect that ifSun
had optimized its JIT compiler to beat
the competition by a believable margin,
no one would have been the wiser. But a

modest gain on one test would not have
increased the compiler's overall score by
very much.

This incident points up a fundamental
flaw of all synthetic benchmarks, which
attempt to mimic the behavior of typical
applicationsbut do not containactualap
plicationcode. The only thing that these
benchmarks really measure is how well
the system or component (inthiscase,the
JVMand JIT compiler) runs the bench
mark. Any resemblance to real life is just
that—a resemblance. Furthermore, it
mightbeaccuratefor onegenerationofa
microprocessor (orwhatever isbeing eval-
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CPUmark32
Norton

Multimedia

Intel
Media

Different synthetic benchmarks yield different improvement when

an MMX CPU is substituted for a non-MMX CPU.

uated) and wildly inaccurate for the next
generation.

Keeping Your Tools Sharp
No matter how hard benchmark devel

opers work on keeping up to date, syn
thetic benchmarks can only approxi
mate real-world behavior. This ispointed
up by the fact that different synthetic
benchmarkscangiveverydifferentresults
when measuring the same component,
such as a processor.

For instance, say you're considering
buying two PCs. Both are based on 200-
MHz Pentiums, but one has Intel's MMX
technology, and the other doesn't. Since

the critical difference between the ma

chines is in the CPU, you might look for
a processor benchmark to see how much
faster the CPUwith MMX really is.

Either the Norton SI32 benchmark,
from Symantec, or the CPUmark32,from
Ziff-Davis Labs, might seem appropriate.
Both are synthetic benchmarks designed
to test the performance of 32-bit proces
sors. When Intel ran these two tests, how
ever, the Norton SI32 results showed that
the MMX Pentium is 1.27 times faster than

the plain Pentium (58.4versus 45.9),while
the CPUmark32said it was only 1.11times
faster (437versus 392). To put it another
way, the SI32benchmark reported pro-



portionally more than twice as much im
provement as the CPUmark32.

Intel got yet a different result when it
ran CPU95 (which is commonly referred
to as SPEC95), two suites of processor
benchmarks from the Standard Perfor

mance Evaluation Corp. (SPEC). CPU95
differs from Norton SI32 and CPUmark-

32 in that the SPECcode contains pure
benchmark code as well as application
code that has been modified to be com

pute-bound and portable. The CINT95
(commonly called SPECint) suite focuses
on integer performance, while the CFP95
suite (commonly called SPECfp) repre
sents floating-point performance.

SPEC has two subgroups: a High Perfor
mance group for supercomputers, and a

Behind the Benchmarks

Graphics Performance Characterization
(GPC) group, which produces the View-
perf benchmark (for 3-D graphics per
formance) and the GLperf benchmark
(for the OpenGLgraphics language). The
OpenGL Performance Characterization
subgroup of the GPC produces GLperf.
Usinga 200-MHzPentium, as in the afore
mentioned test, SPECint95 results show
the MMX processor to be 1.25 times as
powerful asthe non-MMX processor (6.44
versus 5.17),while SPECfp 95saysit's 1.13
times as fast.

All three of these benchmarks (SI32,
CPUmark32, and SPEC95) are designed
to test the processor, cache, and memory
subsystem.They're designed to minimize
the effects of other system components,

such as disks and monitors.

You might guess that the SPEC bench
marks could be closer to reality than oth
ers, since they include actual applications.
But which applications are they? Histor
ically,SPEC was almost exclusively a Unix
stronghold. All the SPECapplications,
such as the GCCcompiler, the LIlist inter
preter, and the Perl scripting utility used
for the integer test, come from the Unix
environment. SPEC tests are designed to
be portable, but in practice SPEC bench
marks are used mostly for testing Unix
workstations.

Even in that environment, the SPEC
benchmarks have some limitations. SPEC

has to be able to get the source code for
each application so that it can modify the

Organization

Benchmarks at a
Benchmark Type

Glance
Tests what? Comments

Business Applications
Performance Corp. (Bapco)

SYSmark Application System

BYTE BYTEmark Synthetic Processor

Intel Media Synthetic Processor Multimedia; uses

MMX instructions

Mercury Interactive LoadRunner Application Web servers Developer tool

Mercury Interactive WinRunner Application Client GUI Developer tool;
Windows only

Mercury interactive XRunner Application Client GUI Developer tool;
XWindow only

Pendragon Systems CaffeineMark Synthetic JVM

Segue Software QA Partner Application Client/server interactions Developer tool

Softbridge Automated Test

Facility (ATF)
Application Client/server interactions Developer tool

Standard Performance

Evaluation Corp. (SPEC)
CPU95 Synthetic Processor Two suites: integer

and floating-point

SPEC GLperf Synthetic 3-D graphics

SPEC Viewperf Application 3-D graphics

Symantec Norton Multimedia Synthetic System Multimedia; uses
MMX instructions

Symantec Norton SI32 Synthetic Processor

Transaction Processing
Council (TPC)

TPC-C Application
(database)

Transaction-processing
performance

TPC TPC-D Application
(database)

Decision support, data-
warehousing performance

Ziff-Davis Benchmark

Operation (ZDBOp)
BrowserComp Application Browsers Windows only

ZDBOp CPUmark32 Synthetic Processor Windows only
ZDBOp NetBench Application Network performance Windows only

ZDBOp ServerBench Application Server performance Windows only
ZDBOp WebBench Application Web server Windows only

Windows onlyZDBOp WinBench Application Component subsystems
ZDBOp Winstone Application System Windows only
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code to be compute-bound and porta
ble and then blend it seamlessly into the
benchmark. The SPEC integer test usesthe
Vortex database. Microsoft's SQL Serv
er, Oracle, and IBM DB2 are much more
popular, but their vendors don't release
their source code.

If the SPEC suite turns out to be the

benchmark that bests suits your needs,
you'll pay a price to use it: Running appli
cation-based benchmarks like SPEC can

take hours. (With older, slower machines,
it used to take days.) The time required to
run synthetic benchmarks, such as SI32
and CPUmark32,ismore likely to be mea
sured in seconds or minutes.

Million-Dollar

Benchmarketing
Some application-based benchmarks are
so exacting and time-consuming that it's
generally cost-prohibitive to run them in
connection with any particular project or
requirement of a user organization. That's
the case, for instance, with benchmarks
from the Transaction Processing Council
(TPC), a consortium of 47vendors, includ
ing such systemvendors as Compaq, Dig
ital Equipment, IBM, NCR, and Sun, and
such software vendors as ComputerAsso
ciates, Informix, Microsoft, Novell, Ora
cle, and Sybase,as well as Intel and EDS.

The two most commonly quoted TPC
benchmarks are TPC-C, which tests on
line transaction processing (OLTP) per
formance, and TPC-D, which tests deci
sion-support system(DSS) performance,
(seethe text box at right). Vendors use full
copies of databasessuchas Informix, Mi
crosoft SQLServer, Oracle, and Sybase.

For all TPCbenchmarks, vendors pro
vide voluminous information about the

software and the machine tested. Only
other TPCmembers get the full report,
whichistypically hundredsof pageslong.
(Nonmembers can get an executive sum
mary that might run a mere 10 pages or
so.) When the other members—the test
er's most ferocious competitors—get the
report,theygooveritwithafine-toothed
comb, looking for any violations of the
strict execution and audit requirements.

TPCtesting isexpensive and time-con
suming. RunningaTPC-D benchmark,for
example, can take months and cost more
than $1 million. Consequently, vendors
havea hugeincentive to avoidsuccessful
challenges to their results. Theytry hard
to obeythe rules,and results are seldom
withdrawn "with prejudice" (for viola-
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Behind the Benchmarks

Only a Cache Away

Commit request

Client Commit

confirmation

NetWare
server

Memory
cache

In a 1992 test, Novell NetWare would report a "commit" when

it had cached data only in memory, making it seem to run faster.

Inside the Orders
and Queries
of the TPC

The TPC-C benchmark simulates a

standard business order-entry sys
tem under a demanding work load. Exe
cution rules require a response time of
less than 5 seconds for 90 percent of

new orders, payments, deliveries, and
order-status transactions, as well as a

response time of less than 20 seconds
for 90 percent of stock-level transac
tions. Ifresponse times are too long, the
test is invalid. The results are expressed

intransactions per minute"C" (tpmC).
TPC-C focuses on how many order-

entry transactions a system can process
ina given amount of time. Transactions
varyfromsimple to moderatelycomplex.
The benchmark requires the simultane
ous execution of multiplequeries from
multiple on-line terminals.

The TPC-D test suite, on the other

hand, focuses on complex queries that
require the loading and analyzingof large
amounts of data. For instance, one test

finds a minimum-cost supplier; another
forecasts revenue change; stillanother
finds, for each nation and year, the prof
it for all parts ordered in that year that
contain a specified substring intheir part
names and that were filled by a suppli
er in a certain nation. TPC-D is the best

benchmarkavailable for data-warehouse

solutions. Most TCP-D testing reflects

single-user usage.
The TPC-A and TPC-B test suites are

now obsolete.

tion of a rule).
Results are regularly withdrawn for

other reasons, however, such as a system
that's about to be superseded by a newer
product; resultsthat are about to besuper
seded by newer, better results; or the delay
of a product or an associated OSrelease.
Results must represent products that will
be available within the next six months.

(One way to get an early warning about
delayed products is to watch for with
drawn TPC results, which remain on its
Web site and are listed as "withdrawn.")

Despite all this, the majority of TPC
results bear only a loose relationship to
real-world performance. That's because
vendors publish TPCresults for their own
purposes—namely, to have something to
brag about. True, vendors run TPCtests
while they're designing products, too, to
check their designs.And sometimes, when
a user organization is in the planning or
purchasing stagesof a criticalproject cost
ing tens of millionsof dollars, aTPCmem
ber will run, or help the user organization
run, TPCbenchmarks. Butyou'll never see
the results of those tests published.

When you see a published result, you
can be pretty sure that the vendor con
figured the hardware and software with
one goal in mind: to get the highest pos
siblescore. The configuration might bear
no faint resemblance to anything a user
organization would ever consider, and the
cost of the system might be nothing short
of astronomical. But that's all secondary.
The score's the thing.

The TPCpublishes price and price/per
formance numbers, aswell as simple per
formance numbers, so buyers can at least
get some indication that they're dealing
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STATISTICA (automatically configures itself for Windows 95/NT [long file names,
etc.] or 3.1) • Acomplete dataanalysis system with thousands of on-screen customiz
able, presentation-quality graphsfully integrated with all procedures • Comprehensive
Windows support,OLE (clientand server), DDE, customizable AutoTask toolbars,pop
up menus • Multiple data-, results-, and graph-windows with data-graph links• The
largest selection of statistics and graphs in a single system; comprehensive implementa
tions of: Exploratory techniques with advanced brushing; multi-way tables with banners
(presentation-quality reports); nonparametrics; distribution fitting; multiple regression;
general nonlinear estimation; stepwise logit/probit; general ANCOVA/MANCOVA; variance
components; stepwise discriminant analysis; log-linear analysis; confirmatory/exploratory
factor analysis; cluster analysis; multidimensional scaling; classification tress;canonical
correlation; item analysis/reliability; correspondence analysis; survival analysis; a
largeselection of timeseries modeling/forecasting techniques; structural equation
modeling with Monte Carlo simulations; and much more • On-line Electronic
Manual with comprehensive introductions to each procedure and examples •
Hypertext-based StatsAdvisor expert system • Workbooks with multiple AutoOpen
documents (e.g., graphs, reports) • Extensive datamanagement facilities (fast spread
sheet of unlimited capacity with long formulas, Drag-and-Drop, AutoFill, Auto-
Recalculate, split-screen/variable-speed scrolling, advanced Clipboard support, DDE
links, hotfinks tographs, relational merge, data verification/cleaning) • Powerful STATIS
TICA BASIC language (professional development environment) with matrix operations,
full graphics support, and interface to external programs {DLLs) • Batch command lan
guage andeditable macros, flexible "turn-key" andautomation options, custom-designed
procedures can be added to floating Auto Task toolbars • All output displayed in
Scrollsheets'" (dynamic, customizable, presentation-quality tables with instant 2D, 3D, and
multiple graphs) or word processor-style report editor(ofunlimited capacity) thatcom
bines text andgraphs • Extremely large analysis designs (e.g., correlation matrices up to
32,000x32,000, virtually unlimited ANOVA designs) • Megafile Manager with upto 32,000
variables (8 Mb) per record• Unlimited sizeoffiles; extended ("quadruple") precision;
unmatched speed• Exchanges dataand graphs with otherapplications viaDDE, OLE, or
an extensive selection offile import/export facilities (incl. ODBC access tovirtually alldata
bases and mainframe files) • Hundreds of types of graphs, incl. categorized multiple 2D
and3Dgraphs, ternary 2D/3D graphs, matrix plots, icons, andunique multivariate (e.g.,
4D) graphs • Facilities tocustom-design new graph types andaddthem permanently to
menus or toolbars • On-screen graphcustomization with advanced drawing tools (e.g.,
scrolling and editing of complex objectsin 32x real zoommode), compound (nested)
OLE documents, Multiple-Graph AutoLayout Wizard, templates, specialeffects, icons,
page layoutcontrol for slides and printouts; unmatched speed of graph redraw •
Interactive rotation, perspective and cross-sections of 3D displays • Large selection of
tools for graphical exploration of data:extensive brushing toolswith animation, fitting,
smoothing, overlaying, spectralplanes, projections, layered compressions, markedsub
sets • Price $995.'

Quick STATISTICA (for Windows) • Asubsetof STATISTICA; comprehensive
selection ofbasicstatistics and thefull analytic andpresentation-qualitv graphics capabili
tiesolSTATISTICA • Price$495.

STATISTICA Industrial System (requiresSTATISTICA or QuickSTATISTI
CA) • Thelargest selection ofindustri;d statistics ina single package; quality control charts
(real-time data acquisition options), process capability analysis, R&R, Weibull Analysis,
sampling plans,and an extremely comprehensive selection of experimental design (DOE)
methods• Flexible tools to customize and automateall analyses and reports (incl. "turn
key" system options, andtools toaddcustom procedures) • Price $995.

•inn STATISTICA Neural Networks (interfaces with, but does not
** NEW ' re£Pre STATISTICA) • The most comprehensive NN application available on
"">.yvj- the market • Price $795.
STATISTIC A/Mac (forMacinlosh) • Price $695 (Quick - $395).

Overseas pricesvary. Domestic sh/h $12;30-day money backguarantee.

STATISTICA has received the highest
rating in EVERY comparative review
of statistics software in which it was

featured, since its first release.

m StatSoft

Over 3 Hours

olMultimedia,
tAnimated Overviews

and Examples

2300 East 14th Street • Tulsa, OK 74104 • (918)749-1119
Fax:(918)749-2217 • WEB: http://www.statsoft.com
e-mail: info@statsoft.com

S StatSoft Ltd. (London. UK), ph: +441234Ml 226. fan:+441234341622
H StatSoft GmbH(Hamburg, Germany), ph:+4940/468866-0, fax:+4940/468866-77
• StatSoft France(Paris, France), ph:+33 01-45-185-999, fan:+33 01-45-185-285
H StatSoft Polska Sp. z 0.0. (Krakow, Poland), ph:+4812-391120, fax: +4812-391121
I StatSoft Italia (Patiova, Italy), ph:+3949-893-4654, fax:+3949-893-2897
I StatSoft Pacific Pty Ltd. (Australia), ph:+6139521 4833, tax:+6139521 4288
• StatSoft Japan (Tokyo, Japan), ph:+81336671110.fax:+81336683100
II StatSoft Taiwan (Taipei,Taiwan,R.O.C.), ph: +8862 5786587,fax:+8862 5793179
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The complete lineof StatSoftproductsand training/consulting services are available from authorized representatives wcrid.vide including: Austria. Belgium, Brazil, Chile,Czech Republic, Denmark, Finland, Greece, Hungary, India, Korea,Malaysia,
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OS/2, SPARC Solaris and Open
VMS.

http://www.pkware.com

info@pkware.com

4-354-8699
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The Data Compression Experts

Behind the Benchmarks

Winstone and WinBench Explained

Winstone has two variants: Business and High-End. Business Winstone 98, which
runs on Windows 95 and NT, uses nine applications: CorelDraw 7,Corel Quattro

Pro 7,Corel WordPerfect 7,Lotus 1-2-3 97,MicrosoftAccess 97, MicrosoftExcel97, Microsoft
PowerPoint 97, MicrosoftWord 97,and Netscape Navigator.The High-EndWinstone 98
runs onlyon NT. Ituses seven demanding applications: Adobe Photoshop 4.01, Adobe
Premiere4.2, AVS/Express 3.1, Microsoft FrontPage 97,Microsoft Visual C++ 5.0, Micro-
Station 95, and PV-Wave 6.1.

Anew Winstone 98 category, Business TaskSwitching, is scored separately. Ittests how
wella system performswhen switchingbetween applications.One test switches between
Word and Excel; the other does so between CorelDraw and WordPerfect.

WinBench 98, which runs on Windows 95 and NT, tests five major component subsys
tems: processor/RAM, graphics,disk, CD-ROM, and full-motion video.Thesuite's Graphics
WinMarkand DiskWinMarktests play back the graphics and disk activities, respectively,
of Winstone 98.

The 3D WinBench 98 suite tests performance and rendering quality for 3-D graphics,
using a series of 19 scenes.

Inaddition, Ziff-Davis has fourserver/Internet benchmarks (WebBench, NetBench, Server-
Bench,and BrowserComp),a Macintoshbenchmark(MacBench), and a battery-life bench
markfor laptops (BatteryMark).

with asupercharged, gold-plated system.
Happily for vendors, price/performance
numbers can also provide an alternative
bragging point. Even if a system doesn't
provide the highest number of transac
tions per minute, for instance, it might
cost the least per tpm.

New products let users take server-side
and networked Windows NT benchmark

inginto their own hands.Bluecurve (Oak
land, CA) offers Dynameasure 2.0,which
stresses file, print, SQL, and messaging
applications to help IS managers deter
mine how a network operates under load.
Transaction editors let users measure ca

pacity and reliability with transactions
from their own applications.

Historically, TPC was Unix territory.
These days, more TPCtests are actually
done under Windows NT. But the tests

are still limited to the large databases.

Yes, We Do(Benchmark)
Windows
Usersof Windows applications other than
large databases might prefer benchmarks
that use popular Windows applications.
Examples include the Winstone and Win
Bench benchmarks, from the Ziff-Davis
Benchmark Operation (ZDBOp), the
R&D division of Ziff-Davis Publishing;
and the SYSmark tests (SYSmark32 and
SYSmarkNT), from the BusinessApplica
tions Performance Corp. (Bapco). Both
SYSmarkand Winstone are system bench
marks that test the capabilities of a com

puter as a whole system. WinBench tests
specific components. There's also a 3-D
WinBenchtest, which measures3-Dgraph
ics performance. The WinMark bench
marks are the individual component tests
within WinBench.

The ZDBOp and Bapco benchmarks
both exercise applications using compiled
scripts written using the Visual Test tool
from Rational Software. "Canned" (i.e.,
nonconfigurable) versions of the applica
tions are included on the benchmark CD.

For instance, SYSmark32contains eight
32-bit (Windows 95and NT)applications:
Word 7.0, Lotus WordPro 96, Excel 7.0,
Borland Paradox 7.0, CorelDraw 6.0, Lo
tus Freelance Graphics 96, PowerPoint
7.0, and PageMaker 6.0.SYSmarkNT con
tains five native 32-bit NT applications:
Word for Windows 6.0, Excel 5.0, Texim
Project 2.0e, Oread MaxEDA6.0, and one
16-bit application, PowerPoint 4.0. (See
the text box above for the applications
used for Winstone and WinBench.)

Both the Bapco and the ZDBOpbench
marks provide individual test scores for
particular categories of applications and
a combined score for all tests. Thus, you
can find out how a system performs for
spreadsheetwork asopposed to word pro
cessing or database activity.

Bapcohas a peer-review process,which
might not inspire quite as much confi
dence as the TPC's independent auditors.
Bapco members could, for instance, have
an unspoken agreement to let one an-
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9.1X9X10 = 73
Other entry-level RAID systems require you to anticipate your future stor-
ase needs due to confusing choices in controllers and enclosures.
Graduating to the next level becomes difficult, if not impossible.
-LvptxAiTay gives you true scalability by featuring the same controller
and enclosure architecture whether you have 9 drives
or 90 drives. You can start with a deskside tower

using 9.1GB drives, increase your capacity ten times
and move to a 73.5" rack with 100% investment pro
tection.

From any entry point to a multi-terabyte RAID solu
tion, each -CvjMxArray component can be used
toward your system's move to the next grade.
Multiple hosts are supported, allowing for numerous
configuration options. So you can really show that
you've done your homework when you need to
increase your storage capacity with Artecon's
ilvjHxArray.

No other RAID system on the market offers the scala
bility and investment protection of .Aii-txArray - at
any price.

For departmental to enterprise storage needs, .£vjvtxArray offers these
top-of-the-class features:

1
Performance - Our RAID controller surpasses the competition with

l/Os of up to 4600 per second. Ultra-Wide, end-to-end SCSi achieves
transfer rates of 40MB/S burst and 33MB/s sustained.

Hot-Swappable Controllers - Hot-swap removable controllers allow
for high availability and redundancy of your RAID system.

Package Density - Configure up to 82GB of total capacity and still
have room for hot-swappable failover controllers in only 7" (4u EIA).

JBOD/Tape Inline - Backup your RAID system inline with DLT or hot-
swap 8mm tape devices all within the same AjvixArray chassis.

AfMxArray subsystems are compatible with Sun, HP, SGI, IBM,
Macintosh and PCs. Custom configurations and -48VDC telco models are
also available.

So, ifyou are looking for a new and better way to solve your RAID stor
age problems, study up on Artecon's New RAID Math. Check out
our website or give us a call to see how it all adds up!

1-800-USA-ARTE

www.artecon.com/raid Capturing The World In Storage"
A Member of the Nordic Group of Companies

RAB

6305 El Camino Real, Carlsbad, CA 92009
Phone 760-931-5500, FAX 760-931-5527 email: raidmath5@artecon.com

Nihon Artecon 81-03-5458-8260 A. Artecon B.V. 31-53-483-2208 Artecon France 33-1-6918-1850 Artecon U.K. 01344-636390

Artecon and the Artecon logo are registeredtrademarks ofArtecon, Inc. LynxArray is a trademark ofArtecon, Inc. Allother trademarks are proprietaryto their respectivemanufacturers.
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other off the hook in certain regards. But
Bapco's tests are also entirely canned.
Thus, there are no application-configu
ration options to tweak or report, and the
testing-and-reporting process is a lot sim
pler than the TPC's—and so offers fewer
opportunities for unfair optimizations.

A criticismthat sometimes comes up re
garding the ZDBOp benchmarks is that
the source code for the scripts isnot made
public. With SPEC, TPC,and BYTE bench
marks, the source code is publicly avail
able. Bapco source code is available to
Bapco members. Thus, the source code
for all the other benchmarks has under

gone multivendor scrutiny, while that for
the ZDBOptests has not.

But the ZDBOp benchmarks are wide
ly used, and some users, such as comput
er manufacturers, scrutinize the results
closely,even down to running the bench
marks under low-level debuggers, watch
ing the system calls, and comparing them
to the system calls made by noncanned
versions of the same applications. If they
don't think that the benchmarks behave

in waystypical for the applications, Ziff-
Davis hears about it.

The BYTEmark benchmark suite was

developed by the BYTE Lab in 1995.Al
though BYTEmarkis considered a syn
thetic benchmark in the sense that it's

not composed of real-world applica
tions (such as those contained in Bapco's
SYSmark), it's based on algorithms wide
ly found in popular engineering, multi
media, and business applications. All 10

Behind the Benchmarks

The Four Categories of Benchmarks

• An application-based benchmark • Aplaybacktestuseslogsofonetype

runs real applications or parts of ap

plications, either in full or modified

versions.

• A synthetic benchmark emulates ap

plication activity.

of system call (e.g., disk calls) and
plays the calls back in isolation.

• An inspection test exercises a system

or componentwithout attempting to
emulate application activity.

Youshould use synthetic and playback benchmarks to get a rough idea of how
a system or component performs. Ifapplication-based benchmarks are available
that match your application mix, use them to refine your evaluation. Use inspec
tion tests to determine whether a system or component is functioning properly.

programs in the BYTEmarksuite report
their results in terms of iterations per
second, but their problem-solving nature
sets them apart from the typical repetitive
loops in smaller benchmark programs.
Instead of repeatedly performing simple
calculations, the BYTEmark programs use
sample data to generate results that close
ly approximate the performance of real
applications.

Multimedia Benchmarks

If you're going to be running multimedia
applications, especially ones designed to
exploit MMX CPUs, then you might be
interested in the results of the Intel Me

dia benchmark, which was introduced in
January 1997,or the Norton Multimedia
benchmark, which was released shortly
thereafter. The Intel benchmark is a com

ponent benchmark, testing only the ca
pabilities of the processor. The Norton
benchmark is a system benchmark. Both
are weighted toward functions such as
audio and video playback, imageprocess
ing, and 3-D geometry.

Using the Intel Media benchmark, the
Pentium MMXchip comes out 1.64times
faster than the non-MMX chip (257.3
versus 157.3).Usingthe Norton Multime
dia benchmark, an MMX system comes
out 1.44times faster than a non-MMXsys
tem (9.8 versus 14.1). These high scores
reflect the fact that these benchmarks

contain MMX instructions. The central

feature of the MMXtechnology is a set of
57 new instructions specifically designed
for multimedia. When an MMX-enabled

application detects that it's running on
an MMX computer, it uses these instruc-

Ultra2 SCSI is



tions instead of less efficient non-MMX

instructions that do the same job.
Why does the Intel test indicate about

45 percent more benefit from MMX tech
nology than the Norton test does? Per
haps, asthe maker of the MMXchip being
tested, Intel has an incentive to create a
test that shows it off best.

Do ItYourself
But even when you're conducting your
own tests, you have to be careful or you
might end up getting spurious results,
especially in network or multiuser envi
ronments. For instance, although it might
seem that running benchmarks on pro
duction systems would give the truest
results, that's not necessarily the case if
end users might be on the system at the
same time.

"The number-one problem [for end-
user organizations using automated test
ing tools in distributed environments] is
data control and environment control,"
saysAlex Marchicelli, director of the test
ing practice for IMI, a consulting firm
based in Mellville, New York. "Failure to
maintain a stable test-bed is the number-

one reason for failing to get meaningful
results with automated test tools."

Marchicelli notes that a tool might at
tempt to open and close a single record
many times in rapid succession.On a pro
duction system, a user could already have
that record locked. The tool's "open" re
quests would either fail immediately or
else be delayed until the user released the

Behind the Benchmarks

record. It might be difficult to tell what
happened from the tool's reports.

"Test tools are pretty dumb," explains
Marchicelli. "They don't know if they're
encountering a record lock or a [system]
bug. Most of the time, it's data-related."

IMI helps clients test their distributed
systems and applications, using tools from
three different vendors: Mercury Inter
active (LoadRunner, WinRunner, and
XRunner), Segue Software (QAPartner),
and Softbridge (Automated Test Facility
[ATF]). All these tools focus on helping

WHERE TO FIND

Bluecurve, Inc. Rational Software

Oakland, CA Cupertino, CA
510-267-1500 408-863-9900

http://www.bluecurve http://www.rational
.com .com

Business Segue Software
Applications
Performance Corp.

Newton, MA

617-796-1000

(Bapco)
Santa Clara, CA

http://www.segue
.com

800-321-0457

408-988-7654

http://www.bapco

Softbridge, Inc.
Cambridge, MA
617-576-2257

Intel benchmark
http://www.sbridge
.com

results
http://www.intel.com/
procs/perf/indcx.htm

Transaction

Processing Council
San Jose, CA

Mercury Interactive 408-295-8894

Sunnyvale, CA http://www.tpc.org
408-523-9900

http://www
.merc-int.com

Ziff-Davis

Benchmark
Operation
http://www.zdnet
.com/zdbop

programmers test the behavior of distrib
uted applications, one aspect of which is
testing performance.

WinRunner and XRunner test client

GUIs in client/server environments for

Windows and the X Window System, re
spectively. LoadRunner tests Webservers
under varying client loads. QAPartner and
ATF both test client/server interactions.

These tools permit you to do testing us
ing your own applications, either by cre
ating scripts using special programming
languages or by recording and playing
back actual application sessions.But they
are complex and can cost thousands of
dollars per seat. They are used mostly by
developers.

The Final Measure
Vendors' published benchmarks usually
give you an idea of the upper limits of a
system, component, or application. For
more realistic numbers, you'll probably
have to run your own tests.

Runningasyntheticor canned applica
tion-based test on a system or a compo
nent can be fairlystraightforward. Doing
rigorous, automated testing with your
own applications usuallyrequires a sepa
rate test-bed and can be expensive, very
expensive, or prohibitively expensive. El

MichaelHurwiczisa freelance writerandcon
sultantbasedin Brooklyn, New York. He can
be reachedat mhurwicz@attmail.com. Some

ofhisotherarticlescan beseen at http://www

•durrassociates.com.
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'Wide Ultra Seagate®Barracuda™ connectedto a 2940UW vs Ultra2 Seagate Barracuda connected to a 2940U2W running WinBench '97 High End Disk Winmark. See Web site forconfiguration.
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Up to 12 meters of cable. 4 times more

than before. Not quite as exciting as dou

bling your burst rate from 40MB/sec. to

80MB/sec.Or boosting your overall system

performance by 40% or more*. But if

you're adding lots of drivesor configuring

clustered servers, that extra cable comes in

pretty handy. And we made the transition

to Ultra2 SCSI easy in other ways as well.

While the kit includes all the cables you'll

need for both legacy and Ultra2 devices,

the card incorporates SpeedFlex™ technol

ogy, which makes Ultra2 SCSI completely

backwards compatible.As always, the best

wayto increase performanceisthe simplest

way. The Adaptec* way. Get trained on

Ultra2SCSI at www.GoSCSI.com/ultra2/byte.

Or for product testing and evaluation

information, call 1-800-804-8886 x9486.

Bandwidth
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Reliable Overland DLT™Automation

Backup and restore

your peace of mind.
Relax. It's Overland. Our full line of DLT tape solutions is designed to make your job easier and more productive.

Emphasis on reliability. Industry-leading warranties. Commitment to high performance. Compatibility with all

leading backupsoftware. Focus on the right price. Scalability to makeyour investment last.That is what customers

around the worldhavecometo expectfrom us.And there's more to come. Thesevenmajor industryawards for

excellence that we have won are just the beginning.

The LXS MiniLibrary™
is cost effective DLT automation for

workgroup to enterprise data storage.
Recommended for systems with 50 GB
to 350 GBof data. Available in either

desktop or rackmount.
Startingat $10,495.

The DLT UbpapyXpress™
offers true scalability. It grows as you

grow,offeringmore capacityand
performance options than any other
library. For systems from 50 GB to

3,000 GB. Starting at $13,995-

| .... :ij;;"3|

lie lew LoaderXpress™
provides DLT automation - at a cost
comparable to a stand-alone drive.
And a 5-or 10-cartridge magazine

allows for up to two months of
unattended backup. For systems from
15GB to 100GB. Startingat $4,995.

Relax. It's Overland.

www.overlanddata.com
1-800-729-8725 or619-571-5555

Worldwide619-571-5555 Europe (+44.1118-9891891
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The VIA removes

bottlenecks and drives

interoperability.
By Scott Mace

QnDecember 16, 1997, Intel,
along with Microsoft and
Compaq, officiallyannounced
version 1.0 of a software and

hardware specification to create server
clusters out of inexpensive symmetric
multiprocessing (SMP) servers. Intel iscall
ing them standard high-volume (SHV)
servers. Called the Virtual Interface Archi

tecture (VIA), it will let applications on
Storage Area Networks (SANs) treat
groups of servers as a single server with
remote DMA across the cluster. This is

potentially the most important advance
for affordable servers since SMP.

VIAwill enable fault-tolerant, distrib
uted server clusters built out of multiple
vendors' SHVservers and high-speed net
works to do work traditionally given to
expensive, proprietary, centralized serv
ers. While big server systems will main
tain a performance edge for demanding
applications, VIA will usher in a wave of
inexpensive,high-performancecomputing.

VIA will enable the creation of inter

operable, multivendor cluster compo
nents; minimize the network delays typ
ical of clusters built out of commodity
hardware; and deliver acceptable scala
bility at commodity prices. VIA also re
moves bottlenecks by getting around
much nontunable overhead in the typi
cal OS, such as software interrupts, con
text switching, and buffer copies.

Getting the Message
The inspiration for VIA, which Intel is
the drivingforce behind, came from many
SANtechnologies, including Tandem's
ServerNet and Digital Equipment's Mem
ory Channel (by the time you read this,
both companies should be Compaq sub
sidiaries).VIA isdesigned to avoid the TCP/
IP and UDP bottleneck built into today's
server OSes. Today, messages passing
between SHV servers must be copied by

www.byte.com

COMMODITY

CLUSTERS
the IP stackat leasttwice—once on the sending side andonceon the receiving side.

A recent published test showed that Gigabit Ethernet, used as a cluster intercon
nect,couldmaxoutat 30percentofcapacity, dueto thehighoverhead oftoday'sstan
dardnetworking protocols. Those protocols aren'tthereforwindow dressing, ofcourse;
their jobisto guaranteethat packets getwhere they're supposedto. VIA assumes that
the network's physical layeritselfguaranteesthe delivery of packets.

Formorethan 10years, cluster vendors, including Digital and SunMicrosystems,
have hadtheirown"thin"network layers forgetting aroundthelatency problems of
TCP/IP andUDP. Now, Intel'sgroupaims to bringthesamethinlayers to SHV servers.
More than 100 companies have contributed to thespecification, including DataGen
eral, Hewlett-Packard, Hitachi,NEC, SequentComputerSystems, and Stratus.

ForVIA towork,VIA firmware mustbeaddedtonetworkinterface cards(NICs). This
firmware will queue up messages; server hardware canthen grab the messages with
outgoing through anOS context switch (see thetextbox "HowVIA Works" onpage 88).
In1999,VIAsiliconwill reduce the costofimplementingVIA even more, according toIntel.

Rolling ItOut
Already, VIA NICs areavailable from Myricom. LastAugust, itdelivered Myrinet, a160-
MBps full-duplex NIC supporting VIA in firmware and selling for $1300. Myricom
also sells a crossbar Myrinet switch for $300 perport.Amdahl has licensed Myricom
technology for its own use. continued

APRIL 1998 BYTE



Network Integration

For their part, Intel and its partners
are out to convince a skeptical world with
VIA demonstrations. Intel has demon

strated a VIA-compatibleversion of IBM's

How VIA Reduces Latency

t

Send
queue

t

© "Doorbells"
let the NIC know
whena VIA
process hasa new
message for a VIA
receiver.

VIA NIC

O The NIC continually reports connection status
to send andreceive queues.

Commodity Clusters

DB2 running on a six-node, 24-processor
cluster, with linear scalability, according
to Jim Henry, director of business devel
opment at Tandem Computer Systems.

O Applications or OSes make calls to
theVIA library without knowledge ofthe
underlying physical network.

© OS-specific code
andthe kernel agent
control all VIA
connectioncreation and
teardown functions. In
between, theOS is
effectively out ofthe
way ofthepath
between the application
and the network.

queue

VIA creates more direct pipes between applications

and networks to avoid protocol and OS latency.

Hi :s

Each node running Virtual Interface Architecture (VIA) has a user agent, provided bythe
hardware vendor, which can read fromor write to another VIA node's memory.The other

key components ofVIA area network interface card(NIC) thatcanqueueupreadsandwrites,
and a "doorbell" that lets the VIA NIC know when a message has arrived.

VIA-aware applications can open a VIA connection bysending a request to a receiver
NIC. That NICrequests blocks of memory from the remote VIA user agent, which keeps
track of the reserved blocks indescriptor queues, linkedlists of bufferaddresses. Once a
VIA connection isopened andadded toa descriptorqueue,remote DMA operations can take
place withoutgoing through high-latencyOS calls.

From then on,the sending VIA process can send anyamountofdata-a million records if
need be-overthe networkintoa receiver NIC's workqueue, periodically ringinga VIA door
bellto tellreceiver useragents whennewdata has arrived to be written into the receiver's
memory. Whennolonger needed,VIA can tear downthe receiver's VIA memory reserva
tion with a final request. EachVIA agentand NIC can simultaneously be talking to and lis
teningto multiple VIA connections. Tandem's NIC will have1000 doorbell registers.

While application vendors canand have programmed directly totheVIA interface, things
don'tget really easyforapplication developers until OSvendors, including Microsoft, Novell,
andThe SantaCruz Operation, maptheVIA to higher-level resources in the OS (seethe
textbox"Balancingthe Load"on page 89).
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More recently, Compaq demonstrated
Oracle Parallel Server running on a six-
node, 24-processor Compaq E2000clus
ter connected via ServerNet. Many com
ponents of the Compaq cluster are already
available, although Compaq hasn't an
nounced a delivery date for its own VIA-
compatible NICs.

Digital will implement the VIA APIs in
its Unix and VMS OSes "as soon as the

technical people are satisfied" that VIA is
stable, saysDave Poole, Digital's director
of enterprise servers. Digital is also plan
ning to release a modified Windows NT
with VIA support on its hardware before
Microsoft modifies NT.

Microsoft will support VIA in a future
version ofWindows NT Server Extended

Edition. But database vendors, including
Oracle, Informix, and IBM, are rewriting
their software to take advantage of VIA-
compatible hardware expected out bythe
end of the year.

Allor Nothing
VIA is designed to work with both loosely
coupled, shared-nothing clusters aswell as
tightly coupled, shared-everything serv
ers. VIAhas intensified the years-long
debate about the scalability of shared-
nothing versusshared-everythingclusters,
but IS managers may find their choices dic
tated not by technology, but by the cost of
ownership and software availability.

Shared-everything (SMP isan example)
uses an ultrahigh-speed interconnect.
Processors share memory to improve
availabilityand performance, and reduce
bottlenecks. Companies such as Sequent
and Sun have championed such tightly
coupled architectures as easier to manage
than shared-nothing clusters. They point
to the years that database software ven
dors such as Oracle have spent tuning
their software to produce impressive per
formance benchmarks and commercial

successof their high-end systemsasproof.
But commodity SMP scalability beyond

four processors has eluded the market.
Over time, a transition to eight-way sys
tems will take place, thanks to technology
from Corollary that brings four CPUs
together in a 4-GB bank of memory and
makes two of them look likea singleeight-
way system. But such tweaks are expen
sive.Only gradually will an eight-waysys
tem become the SHVserver node of choice.

Nonuniform memory access (NUMA)
extends SMPby making a cluster mas
querade as an SMPserver. But for NUMA



Commodity Clusters Network Integration

Balancing the Load
Load balancing has been around about as long as the mainframe,

but it's still relativelynew to PC technology. Clusters are changing
all that.

Microsoft and Novellare nearing the release of network OS (NOS)
extensions to make applications scale on any cluster by automatically
load-balancing work across nodes. Microsoft Cluster Server, formerly
known as Wolfpack, promises to change allthat. Initially aimed at high
availability of Windows NT applications, Cluster Server will, during
phase two, support more than two processors and offer scalable per
formance and capacity (see "What Wolfpack Means for Parallel
Computing,"May1997 BYTE, p. 88NA 8-only inthe North America
edition). "Copies of Cluster Server phase two will talk to each other
ina highlyintelligent way so itappears to the programmerthat there's
one node,"says JimHenry,director of business development at Tandem
Computer Systems.

Other companies are working on balancing loads between clusters
attached to each other viaTCP/IP. HolonTech'sHyperFlowSP800 is
an all-IPload balancerthat tackles the problem of round-robin Domain

Name System (DNS) services being used to distribute requests over
a shared medium to multiple Web servers. The HyperFlow SP800
senses which attached server has the least work to do and switches

trafficthere at 100 Mbps. Aneight-port switch sells for $17,995, and
a 16-port switch sells for$24,995. Users can also stack the switches
for added scalability.

Finally, disk array makers are finding ways to spread data across as
many disks as are in the array-the ultimate expression of the RAID
concept. Xiotech's new Magnitude disk array for NTand NetWare
claims to be able to process more than 50,000 l/Os per second, as
opposed to the 12,000 l/Os per second of previous disk arrays. "Our
intelligent virtualdisk stripes the data across all drives to get alldisks
active at one time,"says president and CEO Phil Soren. Prices start
at$55,000, andXiotech will add Unix supportthisyear.

One other way to load-balance across a cluster is to develop a
sophisticated filesubsystem to underlie an off-the-shelf OS. Tricord
Systems isactiveinthisarea,offering itsscalableTricord File System
for Storage Area Networks. Special I/O adapters use knowledge of
how a file is distributed to send an access request to the particular
storage unitthat has the needed data. Thistechnique inmanycases lets
processing be done on multipledisk drives inparallel.

Foday's High-Latency LANs and WANs

Application Interrupts and context
switching hereincrease
communications latency
between applications.

OScall interface

OSkernel

Developed for long-haul
networks, TCP/IP and
UDP protocols perform
rigorous error checking
and reorder packets that
arrive outofsequence,
adding more network
latency.

Heavy protocol stack

LAN and WAN hardware

Existing OS and network layers are not optimized

for short-haul cluster communication.

to work, someone must completely par
allelize an OS or use an L3 cache, which
in a large system requires complex syn
chronizationbetweencaches, addingcost.

Shared-nothing architectures—mas
sively parallel processing (MPP) is an
example—are the basis for the fastest
computers yet built (see "Parallel Goes
Populist," May 1997 BYTE—only in the
North America edition). Not only do
compute nodes have no shared memory,
even the disk storage they appear to share
is actually owned by a particular proces
sor—at least, at the instant that processor
accesses that disk.

VIAborrowsthe message-passing archi
tecture used in the shared-nothing ASCI

••:<:•:.

Red project and extends it to standard net
works and OSes, with slight modifica
tions. The VIA specification is also CPU-
independent, so clusters could be built out
ofanykind of processors, but mixingand
matching different vendors' CPUs in the
same cluster is not a design goal of VIA,
says Mitch Shults, director of server
platform marketing at Intel.

Building VIA Software
There are downsides: Shared-nothingre
quiresapplications to be rewrittenusing
technologies suchasobjectspassing mes
sages between each other—techniques
just now beginning to find their way into
critical server-basedapplications. Other,

more monolithic software won't be able

to take advantage of VIA directly, but
instead will benefit from load-balancing
techniques, including but not limited to
Microsoft Cluster Server (seethe text box
"Balancing the Load").

Fortunately, software is evolvingto a
message-based paradigm that isagood fit
for VIA. If some of VIA's strongest advo
catesare to be believed,message-oriented
software will be able to scalebeyond the
largestSMP system. The ObjectManage
ment Group's (OMG) Common Object
Request Broker Architecture (CORBA)
and Microsoft's Distributed Compo
nent Object Model (DCOM),Transaction
Server (MTS), and Message Queue Server
(MQS) are all message-based systems.
Applications such as Baan and SAP have
application layers where messages fly
between components or to and from a
database.

A message-oriented system wouldn't
need to keep duplicate copies of data in
sync on each node of the cluster. For in
stance, an 8-TB table could be partitioned
over 128 nodes, and each node would have
in its buffer cache only the rows from
that partition. No other buffer cache
would have rows from that partition, so
theoverhead andexpense ofL3 cache syn
chronization would be unneeded.

VIA willalsoaccelerate the paceofclus
ter-software development. "Right now,
intelligent middleware hides the cluster
hardware fromtheapplication program
mer," saysTandem's Henry. "VIA makes
it easierfor the middleware programmer
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Everything and Nothing in Common

CPU CPU CPU CPU

Typically thisis
a proprietary SMP
or NUMA bus.

and implements a standard API for clus
tering for all middleware." So program
ming to VIA will eventually be as easy as
programming to the Winsock 2 layer or a
database middleware layer.

"Acceptance of Memory Channel has
been hampered by lack of a standard VIA
API," says Digital's Poole. "Big database
vendors can adopt VIA and be portable
across a number of different vendors'

architectures."

Microsoft Cluster Server phase one,
now released, is shared-disk technology,
limited to two nodes. Assuming that the
shared-nothing, load-balancing technol
ogyofMicrosoft Cluster Serverphase two
is efficient, application developers can
simply program to VIA for satisfactory
performance and scalability.

Cluster hardware vendors such as

Sequent and Sun spend years tuning OSes
to bypassthe same network layersthat VIA
is designed to replace. Unix cluster ven
dors have freely altered Unix with pro
prietary extensions to optimize cluster
performance. In the NT world, Sequent
has altered NT appropriately, but you
can't yet buy it. Sequent is reluctant to
release it without Microsoft's blessing.

4X64 or 64X4?
The bigquestion: In aworld ofVIA server
hardware and software, will billions in
R&Dcontinue to be poured into creating
bigger and bigger tightly coupled SMP
boxes, or will relatively small SMP boxes
simplybe chained together into MPP sys
tems? Simplyput, will we be buying four-
wayserversclustered into 64nodes or 64-
way serversclustered into four nodes?

Tandem, whose MPP systems have
powered such applications as the New
YorkStock Exchange, is betting on many
nodes. At the time it rolled out the NYSE

system, it created a 250-node cluster,
because the largest memory each node
could hold was 128 MB. Now that NT

can hold 4 GB per node, the same system
could be built with fewer nodes. Moore's

law (and NT5.0)will continue that trend.

Shared-nothing model (e.g., clusters, MPP)

CPU

HolonTech

San Jose, CA

408-369-4600

http://www.holontech.com

Myricom, Inc.
Arcadia, CA

626-821-5555

http://www.myri.com
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ServerNet-type SAN can interlace traffic
destined for both memory and disk.

Pro: Fewer bottlenecks. Con: More elements to manage onnetwork.

Shared-nothing is poised to exploit VIA better,

if management can be tamed.

Tandem has been running VIA in soft
ware-emulation mode since last August
and will incorporate it into ServerNet
NICs this year, Henry says.

When VIA is widely available, shared-
nothing reallykicksinto gear.Takea data-
warehouse application, such as scanning
4 billion rows, which even the lowliest
ODBCfront-end request could trigger.
Today, shared-nothing systemsmight dole
out the scan to many nodes and then re
duce the results and return them to the

client. Now, imagine VIA helping out.
Instead of the results having to wade

Tandem Computer Systems
Cupertino, CA
408-285-6000

http://www.tandem.com

TricordSystems, Inc.
Plymouth, MN
612-557-9005

http://www.tricord.com

Virtual Interface
Architecture Specification
http://www.viarch.org

Xiotech
Eden Prairie, MN
612-828-5980

http://www.xiotech.com

through network protocol stacks and OS
context switches, the results are fed di
rectly into the memory of the server cre
ating the result set. "Your latency goesway
down," Henry says.

One last advantage of shared-noth
ing: If one node goes down, the applica
tion can keep running. If part of a shared-
everything NUMAsystem crashes, "You
could bring the whole system down," says
Digital's Poole.

Despite its increasing cost of owner
ship, commodity-priced, microprocessor-
based technology has been taking business
away from monolithic computer archi
tectures for 20 years, using software to
make multiple components look like
and be managed like one system. If the
momentum behind VIA and shared-noth

ing technology is any indication, that
trend hasn't played out yet. Q

Scott Mace is a senior editor at BYTE. You can

reach him at scott.mace@byte.com.

www.byte.com



n|t corporations throughoutthe world, information systems pro
grammers perform software's most Herculean tasks: develop
ing and maintaining the applications that will make or break their

Icompanies. These are the"bettheranch" (BTR) applications that
are the operational lifeblood of most large enterprises.

These critical systems share a number of characteristics that make them
a substantial challenge. They need to support lots of users and with the high
est availability (or else).They need to support many kinds of users, with dif
ferent kinds of computers, often scattered around the world. They must inte
grate diverse data and applications from an assortment of divisionsacquired
over the years (the "stovepipe legacy"). They must be modified often and
rapidly. And unlike Hercules, who got to drop support after Release 12.0,
application developers have perpetual "legacies."

It isa common premise that BTRapplications should be implemented with
distributed-object architectures. However, I claim that object-relational data
basescan significantlyaugment distributed-object architectures in BTR sys
tems. Let's explore object-relational technology and its benefits.

Distributed-Object Architectures
If we were to "Name the Decade" from an application programming per
spective, the 1990swould be "The Decade of Object Orientation." The next
will probably be "The Decade of Distributed Applications." The best way
to build large-scale software systems for environments where users, data,
and application components are physicallyseparate isbycreating and deploy
ing systems where the functional components of the system—data objects,
business processes, and user interfaces—are physicallyseparable. How bet
ter to deal with the Internet ("Do you know where your user is?") or the
replication of data and applications that high availabilityrequires than com
ponent-based software?

Objects and distributed applications are made for each other. Application
components with well-defined interfaces and well-encapsulated (hidden)
implementations are much easier to combine into distributed applications
than code that is less well disciplined. Furthermore, standard object frame
works (such as the Object Management Group's Common Object Request
Broker Architecture [CORBA], Microsoft's Distributed Component Object
Model [DCOM], and Sun's Java Remote Method Invocation) provide auto
matic mechanisms for one object to call another without regard to physical
machine location. Compared with the previous generation of roll-your-own
remote procedure call facilities, distributed object frameworks are easyfor
developers to manage.

Somuch for the good news.Asanyenterprise-applicationdeveloper knows,
there are a numberofgapsbetweenthe promiseofsimpledistributed-object
application development and the reality of today's environments. Some of
thesegapshave to do with the lackof maturity of any of the objectstandards
(andthe bewilderingarrayofstandardsthemselves), but othersarecausedby
mismatches between theobject modelandthedatamanagement modelbeing
used to create the components of distributed applications.

DataManagement Choices
In the commercial marketplace today, there are three main choices for data
management support for BTRapplications.

Relational Databases For almost 20years, the standard for database man
agement has been the relational database management system (RDBMS).
An RDBMS differs from earlier kinds of database systems in that it's based
on an elegant mathematicalmodel that combinesa simplewayto organize

WWW.DSI

BETTING

Informix CTO Michael
Stonebraker analyzes the
capabilities of object-
relational databases in line-

of-business applications.
By Michael Stonebraker
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Let's illustrate the benefit of

moving the enterprise object
model into the DBMS with a sim

ple example that dates from the
late 1980s. At the time, I was
employed by another relational
database company, and we had
just implemented the then-new
SQL standard notion of date and

time. The company, of course,
implemented Julian calendar
semantics for time, as mandated

in the SQL standard.

One customer, eagerly await
ing this new functionality,called a
few days after the release in a
state of extreme agitation, stating
that we had implemented time
incorrectly. The customer had an
application that computed inter
est on financial bonds on Wall

Street, using atypical relational
table data organization:
Bond (name, coupon_rate,

date_soj.d, date_bought.
interest)

Hisapplication included the fol
lowing calculation:

UPDATE Bond

SET interest = coupon_rate

* (date_sold -

date_bought)

WHERE ...

Ineffect, he wished to use SQL
to compute the interest due to the
bond holder. Unfortunately, the
above SQL statement failed in his

application because, inthe U.S.
bond market (but not in most oth

er countries), you get the same
amount of interest during each
month, no matter how long the
month is. Hence, Wall Street bond
traders use a calendar in which a

year of 360 days is decomposed
continued

" *fi
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the managed data with a powerful structured
query language. This mathematical foun
dation has allowed RDBMS vendors to pro
vide very efficient SQLengines, enabling
applications to support thousands of simul
taneous users accessing and modifying the
same data. This mathematical robustness,
plus some 20 years of continual improve
ment, make today's relational database
products some of the most bulletproof
software in existence. The combination of

power, maturity, and robustness has made
RDBMSes ubiquitous as the foundation for
BTRapplications.

Unfortunately, RDBMSes store only num
bers and character strings. BTR applications
that require the management of more com
plex objects must simulate them outside
the database management system. This
impedance mismatch has been a major dif
ficulty in BTRsystems.

Object Databases Another kind of data
base management system has appeared dur
ing this object decade: the object database
management system (ODBMS). An out
growth of OO languages (like C+ +), an
ODBMS adds persistence to native language
objects. This is a great convenience for pro
grammers, who avoid the necessity of map
ping their OOlanguageobjectsto the RDBMS
organization. Unfortunately,ODBMSes have
been slow to add SQL support to their sys
tems, thereby making some BTR tasks very
difficult to code. In addition, ODBMSes have
been optimized for efficient support of
persistence in a programming language, and
not for support of thousands of simultane
ous users accessing and updating mission-
critical data. Finally, ODBMSes are not up
ward-compatible with existing RDBMSes,
making it difficult for BTRapplications to
have a migration path from this technology.
This lack of SQL,scalability, and migration
facilities has limited the utility of ODBMSes
in BTRapplications.

Object-Relational Databases Athird ap
proach promises to rescue BTRprogram
mers from the dilemma of having to choose
between a rich object model and scalability.
Object-relational database management sys
tems (ORDBMSes) are designed to provide
all the power and robustness of an RDBMS,
and natively manage objects in addition to
the numbers and strings that relational sys
tems have been limited to.

An ORDBMS is extensible. All the facili

ties of the SQL query processor are available,
but the language operates on general user-
defined types as well as on the predefined
types of earlier relational engines.Assuch,

The Three Places Business Logic

Three-Tier Architecture
Three-tier architectures scale better

than thick clients, but they still have
to remove data from a database in

order to work on it.

Thin

Client

^=1

s

Application
server

Database

o
A thin client
makes a call to
an application
server.

©
The application
server, possibly
located close to
the database—
even on the same
machine—
makes multiple
calls to the
database to get
the information
the client wants.

Pros:
Off-loads processing from central

database computer; has low client-
management requirements; scales well.

Cons:
Possibility of poor performance as data is
removed from database.

an ORDBMS represents the most desirable
DBMS choice for BTRapplications.

Major Benefits
Enterprise foundation elements are one of
the most useful sets of classes for BTRappli
cations. A Customer object, for example,
can guarantee that all applications perform
common integrity checks to prevent incon
sistent entries into the customer database.

Trying to simulate Customer objects in an
RDBMS is often not a simple task, due to
the impedance mismatch.And usingthe nat
ural metaphors of object orientation with
in SQL queries (likeinheritance relationships
to guarantee that a Premi er_Customer is
also a Customer) is impossible.



Can Reside

Thick-Client Architecture
Although useful for screen-intensive
applications, thick-client

architectures don't scale well.

Thick

Client

Database

A thick-client
application
needs to
make multiple
calls to the
database in
order to
populate itself
so it can
manipulate the
data.

Pros:
Off-loads processing from central

database computer; enables users to

manipulate data however they want.

Cons:
Increases client-management

requirements; increases network traffic.

In an ORDBMS, the enterprise's view of
itself may be inserted right into an object-
database engine, and. SQLqueries will
automatically know about Customers and
Premie r_Cus t orne rs. Thus, the first ben
efit of an ORDBMS is a more natural and

customized data vocabulary for BTR
programmers.

BTR applications are increasinglycalled
upon to deliver graphical, audio, video,
and other rich data types to users. Other
less obvious, but no less critical, type
extensions include geospatial ("Find the
fiveclosest dealers to this customer") and
time-series ("Find the portfolio that will
have greatest value one year from now").
The second major benefit of an ORDBMS

www.by
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Thick-Database Architecture
By performing processing in the
database, thick-database architectures

can improve performance over thick
clients or servers.

Thin

Client

Database

A thin client
makes a single
call to a thick
database. The
thick database
acts as its own
application
server,

performing data
manipulations
while the data is
still in the
database; it
then returns the
data to the

client.

Pros:
Has low client-management requirements;
keeps data manipulation in database for

fast performance.

Cons:
Can pose problem for load balancing.

is the support for databasescontaininga
mix of rich content with traditional num

bers and character strings.

Application Partitioning
There has been tremendous discussion

in the press and at trade shows about
whether an enterprise should choose an
application architecture based on a thin-
or a thick-client architecture. Briefly, the
advocatesof thick client suggestputting
enterprise business logic on the client
desktop machine. In contrast, the thin-
client or three-tier camp advocatesplac
ing the samebusiness logicon an appli
cation server and not on the client desk

top. In either case, the business logicmust

communicate with a DBMS server layer to
obtain data management services.

With the advent of the ORDBMS, a third
application-partitioning scheme is possi
ble because logic can run in the database
engine itself. This thick-database archi
tecture is inherently faster in many cases.
(For a real case of how an ORDBMS can
benefit a corporation, see the text box
"Example of Enterprise Database Exten
sion," page 92.) In general, it must be pos
sible to support object behavior in any of
the three tiers (client, application server,
database server).

Traditional Architectures
The move to client/server computing in
the 1980sspelled a radical change in the
way applications were designed. Previ
ously,all processing—both business log
ic and DBMS access—was done on a cen

tralized server, typically a mainframe.
With the advent of client/server comput
ing, the application program (or busi
ness logic) was removed from the main
frame and run on a client machine,
typically on a user's desktop. This led to
the thick-client architecture (shownin the
figure at left). Thick client became the
architecture dujourin the late 1980s.

Unfortunately, a thick-client applica
tion architecture has flaws. It is both dif

ficult to manage and does not scale. For
one, servers and LANsare stressed to the
limit. Secondly, adeveloper wantstowrite
theapplication justonceand thendeploy
it on all desktops.This becomesverydif
ficultwiththousandsofseparatedesktop
machines with possible different instruc
tion sets (such as Mac, PC, and Unix).
Additionally, when it istime to upgradea
thick-clientapplication,a systemadmin
istrator must find and upgrade all desk
tops. This manual process is tedious, ex
pensive, and error-prone. Lastly, the cost
of administering a large number of PC
desktops is often significant.

These are allproblems that did not exist
on acentralizedmainframe.The applica-
tion existed only on a single central
machine. Hence,disparatedesktopsand
upgrades were not a problem.

To regain the benefits of centralized
mainframes, architects beganto propose
the three-tier architecture.Here, the busi
ness logic is moved from the client to an
intermediate application-server layer.A
three-tier architecture has several advan
tagesoverthickclient. New applications
canbeinstalled inoneplace, anda single
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(continued)

into 12 equal-length months. As
such, March 15th minus February
15th is30 days. We will callthese
semantics bond time in contrast

to Julian time.

Unfortunately, the preceding
SQL command implements Julian
time, so the interest computed
was incorrect. The customer was

forced to utilize the following
work-around:

Set up a cursor for the

query on Bond

Iterate over the result

set, for each qualifying

row retrieving the two

dates and the coupon rate

Compute bond time subtrac- :

tion in user code, followed

by the rest of the interest

calculation

Put the answer back into

thedatabase by updating

the current record.

This work-around has two seri

ous drawbacks. First, it is very
slow. Instead of performing aset-
oriented update inSQL witha sin
gle round trip fromthe application
to the DBMS, the customer re
quires a cursor and a round trip
per qualifyingrecord. Moreover,
the data must be copied from the
DBMS to a user program. In ag
gregate, the customer reported
that the work-around was three

times slower than the native code.

The second problem is the
requirement to maintain a library
of routines that programs can call
to perform bond-timecalculations.
This presents serious system
administration difficulties. Hence,

the work-around was both slow

and painful. continued
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Migrating Business Logic

Thick
Client

o
In a thick-client

system, business
logic lives in the
client... y

Thick
Client

©
... but if it's implemented
separately from the
application (e.g., as a Java
class), it can easily migrate
to a middle tier ...

Thin
Client

Thin
Client

©
... or even

directly into a
database engine.

A good architecture can employ thick client, server, and database at once

by allowing business logic to migrate seamlessly among them.

large application server is easier to admin
ister than multiple client PCs. If the appli
cation server is closer to the data than the

client machine, network traffic will be
reduced, increasing system performance.
Also, application servers can easily be run
on a single kind of hardware but support a
mix of thin-client user computers. Assuch,
a three-tier architecture retains many of
the advantages of a centralized mainframe
without the expense of returning to main
frames.

Avariation on this theme isthe Java applet
running in a browser, after being down
loaded from a central Web server. This three-

tier solution dynamically moves methods
from middle to client tier and thereby com
bines some attributes of both thick-client

and three-tier systems.

Tier Independence
The ORDBMS allows application object
methods to run in the database engine.
This is a third application-partitioning
scheme,which we callthick database (shown
in the figure on page 93).

We have seen how bond-time Interval

is an example of a method that can achieve
optimal performance when running in the
database. The question then arises: "When
is it appropriate to run thick client, thick

middle tier, or thick database?"
Most data-intensive functions should be

run as near the actual data as possible, i.e.,
in thick database. In this way, communica
tion traffic of DBMS objects to other layers
of the system is minimized. However, there
are certain functions, such as display func
tions and edit checks, that are "screen-inten
sive." Such functions convert small objects
into much larger ones, such as bit maps, or
involve interactions with a human. Such

functions are naturally run as thick client.
Lastly, functions that are data-intensive
and would ordinarily be candidates for a
thick- database implementation may instead
be run as middle-tier application servers.
This approach can be used to achieve load
balancing of CPU resources over a larger col
lection of machines, or to support interop
erability with other objects using a stan
dard framework.

For example, bond-time Interval will
best support queries over large bond port
folios if it executes closest to the portfolio
data, i.e., thick database. It isalsoeasyto find
business logic that isbest run in a thick client.
Consider a method, New (Bond), to enter a
bond into the system. This function requires
substantial data entry from the user and
invariably includes edit checks on entered
values. If they are invalid, the New ( Bond)
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Manageability

10
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del 6233X/2W0

M
IX99B_K a

# Windows5 NT .

Workstation V4.0 j
# 3-year limited

s1298.78
CDW 95916

PC 300PL Series desktops
200/MMX 32MB 2.5GB 1225.76

200/MMX 32MB 4.2GB 1279.27

200/MMX 32MB 4.2GB 24X 1397.46

233/MMX 32MB 4.2GB 1427.86

233/MMX 32MB 4.2GB 24X 1548.27

PC 300PL Series mini-towers

166/MMX 32MB 2.5GB 1198.68

200/MMX 32MB 4.2GB 24X 1429.78

233/MMX 32MB 4.3GB 24X 1969.47

PC 300XL Series desktops
233/PII 32MB 2.5GB 1699.75

233/PII 32MB 2.5GB 16X 1889.75

266/PII 32MB 2.5GB 1949.69

266/PII 32MB 4.2GB 16X 2169.89

266/PII 32MB 4.3GB 16X 2519.68

300/PII 32MB 4.2GB 16X 2476.89

IBM PC 300 GL

» 166MHz Intel

Pentium* processor
with MMX'" technology
# 256KB Level 2

cache # 16MB

SDRAM standard

# 2.5GB EIDE

hard drive # Cirrus

Logic 5446 graphics
# LANdesk client

manager # Windows' 95
# 3-year limited warranty

[SI Hewl-6TT'
%LCMPACKARD
l,„.,„d„q P„„ib.liU„

HP Vectra VL Series 5 PC desktops
166/MMX 16MB 1.6GB 1039.89

166/MMX 16MB 2.5GB 24X 1135.85

166/MMX 32MB 2.5GB 1149.49

200/MMX 16MB 2.5GB 1129.98

200/MMX 32MB 2.5GB 24X 1289.27

HP Vectra VL Series 5 PC mini-towers

166/MMX 16MB 2.5GB 24X 1195.59

200/MMX 32MB 2.5GB 1277.89

200/MMX 32MB 2.5GB 24X 1329.89

233/MMX 32MB 4GB 24X 1509.89

HP Brio Series mini-towers

166/MMX 16MB 2.1GB 887.76

166/MMX 16MB 2.1GB 16X 1074.57

200/MMX 16MB 2.1GB 899.57

200/MMX 32MB 2.1GB 16X 1196.45

233/MMX 32MB 3.2GB 1137.84

233/MMX 32MB 3.2GB 24X 1354.73

HP Brio Series towers

166/MMX 16MB 2.1GB 16X 1277.43

200/MMX 32MB 2.1GB 24X 1356.58

200/MMX 32MB 2.1GB 24X 1455.28

233/MMX 32MB 4GB 24X 1526.45

233/MMX 32MB 6GB 24X 1746.71

ASV
Bravo LC Series desktops
166/MMX 16MB 2GB

Bravo MS Series desktops
166/MMX 16MB 2GB 16X 1247.56

166/MMX 32MB 3GB 16X 1298.77

200/MMX 32MB 3GB 16X 1387.86

233/MMX 32MB 3GB 16X 1558.86

266/PII 32MB 4.3GB 16X 1886.58

Bravo MS-T Series mini-towers

200/MMX 32MB 3GB 16X 1535.59

233/MMX 32MB 3GB 16X 1576.58

266/PII 32MB 4.3GB 16X 1949.59

300/PII 32MB 4.3GB 16X 2229.45

AceR i*

.879.59

AcerPower Network Ready Series desktops
166/MMX 16MB 1GB 728.37

166/MMX 16MB 2.1GB 756.57

200/MMX 32MB 2.1GB 824.56

N OTEBOOKS

TOSHIBA
Libretto mini-notebooks
50CT 5/75 16MB 772MB 6.1" AM 1199.05
70CT120/MMX 16MB 1.5GB 6.1" AM..1949.87
Satellite & Satellite Pro notebooks
440CDX 133/MMX 16MB

1.34GB 12.1" DS 10X 1549.46
440CDT 133/MMX 16MB

1.34GB 12.1"AM 10X 1897.65
460CDX 166/MMX 32MB

2GB 12.1" DS 10X 1977.37
460CDT 166/MMX 32MB

2.02GB 12.1" AM 10X 2867.86
480CDT 233/MMX 32MB

3.8GB 12.1" AM 10X 3397.56
Tecra notebooks
520CDT 166/MMX 32MB

3.8GB 12.1" AM 10X 3047.89
530CDT 166/MMX 32MB

3.8GB 12.1" AM 10X 3277.49
550CDT 266/MMX 32MB

3.8GB 12.1" AM 3847.63
730XCDT 150/MMX 16MB

2GB 12.1"AM 10X 2167.55
740CDT 166/MMX 16MB

3GB 13.3" AM 10XWINNT 2997.15
740CDT 166/MMX 16MB

3GB 13.3" AM 10X 2787.59
750CDT 233/MMX 32MB

4.7GB 13.3"AM20X 4794.85
750CDM 133/MMX 32MB

4.77GB 13.3" AM 20X 4787.16
750DVD 233/MMX 64MB

4.77GB 13.3" AM DVD 4987.69

WlXM PACKARD
Expanding Possibitilies

HP OmniBook 800 Series notebooks
800CT 166/MMX 16MB 2GB 10.4" AM ..3679.68
HP OmniBook 3000 Series notebooks
200/MMX 16MB 2.1GB 13.3" AM 3157.67
233/MMX 16MB 4GB 13.3" AM 3657.25
HP OmniBook 5700 Series notebooks
150/MMX 16MB 1.86GB 12.1" AM 2327.18
166/MMX 16MB 1.86GB 12.1" AM 2537.49
166/MMX 16MB 1.86GB 12.1" AM 2587.59
166/MMX 32MB 2.79GB 12.1" AM 3197.86

Armada 7330T

FREE 20X

CO-ROM drive

COMPAQ.
» 150MHz Intel

Pentium* processor
with MMX'" technology
.•_ » 16MB RAM

-' standard

\ # 2.1GB hard drive

».6Kbpsmod«miy * 121" actjve "atrix
color display

# Windows' 95

operating system
Lithium ion battery

'Offer ends 4/30/98.

TOSHIBA VfnWI
# 166MHz Intel

h V'iPentium' processor
with MMX~ f
technology A *%%& -. J
* 32MB EDO fl
RAM standard

<
* 2.02GB hard drive

# 10X CD-ROM drive

# 12.1" dual-scan d s1977.37
display ^d\^. COW 100J05

ThinkPad notebooks
380ED 166/MMX 16MB

2.1GB 12.1" DS20X 1799.96
380ED 166/MMX 16MB

3GB 12.1" AM 20X 2657.87
560E 166/MMX 16MB 2.1GB 12.1" AM..2847.67
560X 233/MMX 32MB 4GB 12.1" AM ...3427.67
770 200/MMX 32MB 3.2GB 13.3" AM...3597.67
770 233/MMX 32MB 4GB 13.3" AM 4197.94
770 233/MMX 32MB 5.1GB 14.1" AM...4937.87

AceR <♦'
Extensa notebooks
391C 133/MMX 16MB

1.6GB 12.VDS20X 1167.63
392C 150/MMX 16MB

2.1GB 12.1" DS 20X 1347.29
391T 150/MMX 16MB

2.1GB 12.1"AM20X 2237.89
392T 166/MMX 32MB

3GB 12.1" AM 20X 2697.11
TravelMate notebooks
7120T200/MMX 32MB

3GB 12.1" AM 20X 2957.49
7130TE 233"MMX 32MB

3GB 13.3" AM 20X 3397.89
TM7164TE 266/MMX 32MB

4.1GB 13.3" AM 3857.42

COMPAQ.
Armada notebooks
1530DM 133/MMX 16MB

1.4GB 12.r DS 10X 1798.67
1540DM 150/MMX 16MB

2.1GB 12.1" DS20X 2157.89
1550DMT 5/133 16MB

1.4GB 12.1'AM 10X 2089.79
1580DMT 150/MMX 16MB

2.1GB 12.1'AM 10X 2629.56
1590DMT 166/MMX 16MB

2.1GB 12.1" AM 20X 3078.85
1592DMT 233/MMX 32MB

3.1GB 12.T AM 20X 3837.67
4131T5/133 16MB 1.4GB 12.1" AM 1599.71
4210T 233/MMX 32MB 3GB 12,1" AM..3477.36
4220T 266/MMX 32MB 4GB 12.1" AM..3967.88
7330T 150/MMX 16MB 2.1GB 12.1" AM .1839.87
7360DMT 200/MMX 32MB

3GB 12.1" AM 3715.47
7380DMT 266/MMX 32MB 4GB 12.1"AM.4997.56
7710MT 150/MMX 16MB 1.6GB 12.1"AM.1899.79
7730MT 166/MMX 32MB 2.1GB 12.1'AM.3279.65
7770DMT 233/MMX 32MB

3GB 12.1" AM 20X 3699.89
7792DMT 266/MMX 32MB

5GB 133" AM 20X 5457.89
Presario notebooks

1220 200/MMX MediaGX
32MB 2.1GB 12.1" AM 20X 1996.00

1621 233/MMX AMD K6

32MB 2.1GB 12.1" DS 20X 2296.00
1681 233/MMX 48MB 2.1GB

12.1" AM 20X 2996.00

fuJTtsu
LifeBook 500 Series notebooks
565TX 166/MMX 32MB

2GB 12.1" AM 20X 2499.00
585TX 233/MMX 32MB

4GB 12.1" AM 20X 3699.00
LifeBook 600 Series notebooks
656TX 150/MMX 16MB

2GB 12.1" AM 16X 2799.00
675TX 200/MMX 32MB

3.2GB 12.1"AM20X 4499.00
LifeBook 700 Series notebooks
735DX 133/MMX 16MB

1.6GB 12.1" DS20X 1397.23

i:iir.v:i[
VIsionBook Plus Series notebooks
4360X 166/MMX 16MB

2.1GB 12.1"AM 10X 1877.36
VIsionBook Pro Series notebooks
7360 166/MMX 32MB

2.1GB 12.1"AM 10X 2199.00
7560 166/MMX 32MB

3GB 13.3" AM 10X 2599.00
7580 233/MMX 32MB

3.2GB 13.3" AM 20X 3799.00

CSSB)
Travel Pro 1000 Series notebooks
1960CS 166/MMX 16MB

2.1GB 12.1" DS 20X 1687.08
1965CT 200/MMX 16MB

2.1GB 12.1-AM 10X 2297.45
1970CT 233/MMX 48MB

3.1GB 12.1"AM20X 2617.23
Travel Pro 2000 Series notebooks
201 OCX 166/MMX 32MB

2.1 GB 13.3" AM 20X 2557.64
2030CX 200/MMX 48MB

3.1GB 13.3" AM 16X 2897.38
2035CX 233/MMX 32MB

3.1GB 13.3"AM20X 2887.62
Rodeo 3000 Series notebooks
3000ECX 166/MMX 32MB

3.1GB 14.1"AM20X 3017.23
3015ECX 233/MMX 32MB

2.1GB 14.1" AM 20X 3367.74
Rodeo 5000 Series notebooks
5010ECX 233/MMX 64MB

3.1GB 14.1" AM 20X 3587.32
5030ECX 266/MMX 64MB

4GB 14.1"AM20X 3997.51

cm
click here AM = active-matrix color display

DS = dual-scan color display

ompare__
http://compare.cdw.comFind the right product right away!

For the most

extensive selection

of PCs anywhere,
dick on CDW

Compare!

Ow) COMPUTER
DISCOUNT

WAREHOUSE

The right

The right

800-959-4239 www.cdw.com

PC 300GL Series desktops

166/MMX 32MB 2.5GB 975.78

200/MMX 32MB 2.5GB 1057.87

200/MMX 32MB 2.5GB 16X 1176.67

233/MMX 32MB 2.5GB 1178.57

233/PII 16MB 2.5GB 1298.67

233/PII 32MB 2.5GB 1588.76

233/PII 32MB 4.2GB 1696.88

266/PII 32MB 2.5GB 1798.76

266/PII 32MB 4.2GB 1869.77

266/PII 32MB 4.2GB 32X 2047.87

Check out the ^l >\«re website for EVERYDAY giveaways! nterHotBYTEs No. 88 at http://www.byte.com/hotbytes/



Managing Data

Enterprise Database
Extension

(continued)

The better solution is to use an

ORDBMS that supports type
extension. In such a system, the
customer can add bond time and

the correct notion of subtraction

to the DBMS. After the

ORDBMS is extended with the

bond-time object class, a natural
SQL statement works properly:

UPDATE Bond

SET interest - coupon_rate

* Interval(date_bought,

date_sold)

WHERE ...

The code reduction results

because the impedance mis
match has been removed. Better

performance results fromrunning
the methods of the object inside
the DBMS. For methods (such as
subtraction of bond times) that
may be called hundreds or thou
sands of times for a single SQL
query, this willrepresent a huge
speed advantage over perform
ingthe computation inuser code.

The abilityto accept the defini
tion of arbitrary objects and to
optimize SQL queries for them
represents a formidable engi
neering task for ORDBMS ven
dors. A few have made the invest

ment to design a type-extensible
engine from the bottom up, while
others have attempted to take
shortcuts. The shortcuts always
significantly compromise perfor
mance. One such corner-cutting
tactic is to call methods outside

the DBMS process, using remote
procedure calls or even an object
request broker. Such a tactic will
nullify the performance gains that
result from method invocation

inside the server.
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Betting on ORDBMS

method must conduct a dialog with the end
user to fix the errant values.

IfNew(Bond)is run in an application serv
er or inside the DBMS, then substantial inter
actions will be conducted with the ultimate

user that will entail considerable network

traffic. It is more efficient to run such screen-

intensive methods on the client. This leads

to these useful rules of thumb:

1. Data-intensive methods that are useful

to queries should be run as thick database.
2. Screen-intensive methods should be run

as thick client.

Both modes of operation are needed to
produce high-performanceapplications. But
there are also good reasons for middle-tier
objects. A CORBA portfolio-management
object that encapsulates individual bond
queries for reuse by other clients is a good
example of a middle-tier object. Typically,
this kind of object will itself use thick-data
base objects.

3. Some business logic is best run in an
intermediate layer between client and serv
er,namelythickmiddletier,especially inhet
erogeneous object environments.

Where a method should run depends on
manyfactors,suchasspeedand congestion
of the network; how screen-intensive it is;
the relativespeedsof client,application serv
er, database server, and network hardware;
kinds of clients that must be supported;
and many others. These factors will change
over time as business logic, object frame
works, and hardware evolve. This leads us
to the next rule:

4.Agood application architecture should
allow business logic to migrate seamlessly
among thick client, thick middle tier, and
thick database as business and technical cir

cumstances change.
A good application architecture must

allow you to write business logic once and
then deploy it as either client code, applica
tion-server code, or database code as con
ditions warrant. Some application systems
allow migration between the first two lay
ers. Expect to seea newgeneration of devel
opment tools that will allow objects to
migrate among all three, based on the blend
ing of object middleware and object-rela
tional database technologies.

Futureof Object Middleware
Wehave explored some reasons why object-
relational technology will have an increas
ing place in the development of BTR appli
cations. I believe that in time, the ORDBMS
willbecomeasignificantcomponent ofmid
dle-tier object systems. Both such systems

must perform the following tasks:

• queuing of requests
• execution of business logic
• thread management
• security
• session management
• recovery from failures
• control of transactions

Most vendors have been suggesting spe
cialized middleware software (application
servers or transaction-processing monitors)
to perform the above tasks. The CORBA
Object Transaction Service and Microsoft
Transaction Server are examples of service
layers designed for this purpose.

If you look inside any well-engineered
ORDBMS, you'll find that it managesallthese
same services.Execution of business logic is
required to support the thick-databasearchi
tecture. Moreover, multithreading and effi
cient session management have long been
required in any DBMS that scalesto the thou
sands of desktops in BTR applications.

When a database engine processes a query
that involves customer information in a

Chicago database and product information
in a NewYork database, all the same services
are invoked as when an object request bro
ker (ORB) manages a method call across the
Internet.

I believe it is inevitable that applications
will eventually use the same set of services
for both distributed data access and distrib

uted application interconnection. More
over, these serviceswill be provided bya sin
gle high-performance code line. I expect a
major component of this code line to be an
object-relational DBMS. In other words, an
ORDBMS will be a major component of all
objectmiddleware frameworksthat support
BTRapplications.

The ability to migrate application code
among all three layers, and the ability to
use the same tools to manage application and
dataset components, are two immediate
advantages that BTRprogrammers will see
from such an integration. As we move
toward a world where distributed object
state is kept in an ORDBMS, the differences
between the database and the ORB must dis

appear. A single framework for distributed
applications and distributed data mayin fact
be what the next decade ends up being
known for. 13

MichaelStonebraker, CTOofInformixSoftware,
isthecreatorof theobject-relationaldatabase con
cept. You can reach him do editors@byte.com.

www.byte.com



Scriptlets
TO

ENerg'ze
Your Site

Iicrosoft's 1997introduction of scriptlets
went largely unnoticed. With all the hul
labaloo about browser wars, Dynamic

IHTML (DHTML), and Java foundation
classes, it was easy to miss the scriptlet announce
ments. Nevertheless, this technology could pro
foundly impact many Web developers and their
clients.

Scriptlets have five important potential implica
tions for Web developers and Microsoft. First,
scriptlets empower Web developers to create Web
objects without Java, C+ +, or even Visual Basic
expertise. Second, DHTML developers can more easilyshare the
fruits of their labors. Third, developers can use scriptlets as Com-
ponent Object Model (COM) objects in Win32 applications.
Fourth, Microsoft may be able to divert some developers away
from creating Java applets in favor of scriptlets, because scriptlets
are easier to create and faster to download. Finally, because
scriptlets are exclusive to Internet Explorer (IE)4 and because
of all their other benefits, Microsoft may hasten the upgrade
from IE3 and attract others from Netscape browsers.

Thisarticlepresentsmajorscriptletbenefitsand featuresbefore
givingan overview of how to design and use them. It also sum
marizesselectedscriptlet weaknesses.The article closesbyhelp
ing you decide if scriptlets are right for your site.

Benefits and Features
Scriptlets provideonecorebenefit—encapsulation—and a clus
ter of related onesthat canspeed,simplify, and broaden the reach
of aWebdeveloper's work. Many of thesebenefitsfollowfrom
the tight integration between scriptlets and IE4.

Web developers can encapsulate their work with scriptlets.
Thisresultsinsimplified reuse,fasterdebugging, and easiermain
tenance across multiple Web pages and even non-Web environ
ments. A new type of OB J ECT tag lets one Webpage reference
another, justlikeamainprogramcallinga subroutine.Thisclean
interface reduces the chances for error when reusing code. Sim
plifying reuseleadsto more full-featured applications bymak
ing it easyto add functionality. Encapsulationalsohelps devel-

www.byte.com

This Microsoft technology brings code
reusability and easy programming to your

Web pages—if you have IE 4.

By Rick Dobson

opers isolate bugs more quickly.Another major benefit is the
reduced maintenance from makinga singlechange to a script-
let that can impact manyother Webpagesreferencingit.

Scriptlet developers can use either HTMLor DHTML. The use
of DHTML is very powerful. By coding multimedia effects in
scriptlets, developers can disseminate standard visual effects all
across a site. Data binding makes it easy to build components
that access and manipulate remote data sources. The user of a
data-binding scriptlet needs to know nothing more than how to
install the component on a page, which will typically be dra
maticallyeasier than creating a link to a remote data source.

Scriptlets significantly downgrade the entry-level skillsfor
Webobjectdevelopment.Asmentioned earlier,developerscan
buildWeb objects withoutJava,C++, or Visual Basic program
ming(see thefigure "ScriptletApplication Architecture" onpage
96NA 4).MicrosoftsupportsscriptletdevelopmentwithJScript,
its JavaScript look-alike, or VBScript, which is familiar to mil
lions ofVisual Basic and Officedevelopers.

Scriptlets offer a familiar objectmetaphor.Most developers
already have a basic grasp of object properties, methods, and

APRIL 1998 BYTE 96NA 1
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AMERICAN AS233

At CompUSA®, we know that no
two businesses are exactly alike.
That's why weoffer total solutions
to meet your unique technology
needs. Throughout the entire
PC lifecycle - from acquisition,
installation, maintenance and

training to custom PCs built to fit your network - CompUSA
has thereach and resources to help reduce risks and enhance
end-user productivity inincreasingly complex IT environments.

PCs MADE TO MEET
YOUR NEEDS.

Each CompUSA PC™ is custom-built to
fit your network environment. You make
the decision, then we make the
computer. Each one is custom-built to
your exact specification. No standard
options and features, just quality and

value. And each CompUSA PC is built around thehighest quality
motherboards, processors and chassis. So thequality inside is as
dependable asthename on theoutside.

INCREASE PURCHASING POWER.

When a business purchase our custom-built CompUSA PC,
they're getting more than a quality computer, they're getting
exceptional warranties and support. And with CompUSA at
your side, you eliminate the need for multiple sourcing and
potential incompatibilities and overlapping costs.

COMPREHENSIVE COMPUTER TRAINING.

CompUSA ispioneering theconcept
of cost containment through
productivity management. With
training classrooms nationwide, our
training programs are designed
to increase productivity while
reducing downtime. Call us for all your computer needs.

EASY ORDERING.

An Account Executive can help you determine thebest level of
power, options and add-ons to meet your company's needs.
Simply call 1-888-838-2398 to speak to anAccount Executive,
or shop our Web site at www.compusa.com. Either way,
ordering has never beeneasier.

AMERICAN ASPII233 AMERICAN ASPII333

Intel 233MHz Pentium® Processor with MMX"
Technology • 16MB SDRAM • 2.1GB Maxtor
Hard Drive • 24X CD-ROM Drive • 56K*

Data/14.4 FaxModem • 2MB VideoCard • 15"

SVGA, .28 NI Monitor (13.8" Viewable Image
Size) • 16-Bit PNP SC Audio Card • 1-3.5"
1.44MB Floppy • 6.5Watt Speakers • Microsoft
Windows9 95 • 104-Key Keyboard

#818583 *129995
i

Plus .shipping andhandling
Technology Assurance Program
3-Year #172123 $129.97

5-Year #172124 $239.97

Intel 233MHz Pentiunfn Processor • 32MB
SDRAM • 4.3GB Maxtor Hard Drive • 24X

CD-ROM Drive • 56K* Data/14.4 FaxModem

• 17" SVGA, .28 NI Monitor (15.8" Viewable
Image Size) • 4MB 3DVideo Card • 16-Bit PNP
SC Audio Card • 1-3.5" 1.44MB Floppy • ACS43
9Watt Speakers • Microsoft Windows® 95
• Microsoft Office 97 Small Business Edition

• 104-Key Keyboard

#818645 S179995
Plus shipping andhandling

Technology Assurance Program

3-Year #172123 $129.97

5-Year #172124 $239.97

Intel 333MHz Pentium®_ Processor • 32MB
SDRAM • 6.4GB Maxtor Hard Drive • 24X

CD-ROM Drive • 56K* Data/14.4 Fax US

Robotics Modem • 17" SVGA, .28 NI Monitor
(15.8" Viewable Image Size) • 4MB 3D Video
Card • 1-3.5" 1.44MB Floppy • ACS45 26Watt
Speakers • Microsoft Windows® 95 • 104-Key
Keyboard

#818623 *259995
Plus shipping andhandling

Technology Assurance Program
3-Year #172123 $129.97
5-Year #172124 $239.97

COMMON UPGRADES

CALL AN ACCOUNT EXECUTIVE FOR PRICING

Upgrade From 15" iw" w™* i™ge _*) to Upgrade From 32MB to64MB RAM
17 (15.8" Viewable Image Size) Monitor Upgrade From 64MB to 128MB RAM
Upgrade From 4.3GB to6.4GB Hard Drive Add aZip Drive
Upgrade From 6.4GB to8.4GB Hard Drive Upgrade to3-Year On-site Senice
Upgrade From 16MB to32MB RAM Upgrade to5-Year On-site Service

Call today for your custom configuration.
Monday - Friday 7am - Midnight ET

Weekends and Holidays 8am - Midnight ET

1-888*838-2398
www.compusa.com

C0MP

'Standard shipping and handling—$48.00. Deliverytime dependent upon customer shipping preference. "56K Modems are capable of downloads at 56Kbps, but speeds in actual use
may vary. All trademarksare the propertyof their respectivecompanies. The Intel Insidelogoand Pentium are registeredtrademarks and MMX is a trademarkof Intel Corporation.
CompUSA PCand Custom Built forYou are trademarks and CompUSA isa registered trademark of CompUSA Management Company. © 1998CompUSA Management Company.
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Building Network Apps Scriptlets to Energize Your Site

Scriptlet Application Architecture

O You goto a page thatcalls a scriptlet. -

^\A\cjtescription =new *jSw
VwvrtionMyScriptteUll
ttns.putJoreColor =puHorcCotor,
tttts.puHont =putjont;
titts.puUontSize =pirtfontSae;
tWs.putJorrtStyle =puHontStyle;
tt\is.putjext=put_tert-,

V»\s.?ut_sti.rtPoii* =puLstartPoHft,
\

_#. <V\eaii>
hmctionInvokeMethodM
MyScriptletmethodnamellfl

<OBJECT ID="MyScriptlet"
TVPE="texMt-scriptlet"
DKTA="Compirtel.htm">
</OBJECT>

events. DHTMLdevelopers can build cus
tom objectsand then expose them for use
by a host application. Users can benefit
from scriptlet objects by invoking meth
ods and bysetting and reading properties.
Eventsprovide a notification mechanism
for a scriptletobjectto passeventsto a host
application. ,

Scriptlets enjoy two advantages that
make them fast to execute. First, they ex
presstheir HTML and scriptasplaintext.
These files will typically be small and
will download rapidly from a Webserver.
Second, browsers will store scriptlets in
the local Internet cache for fast reuse

across multiple Web pages.
Gary Graham, a professionalWebde

veloper at Alphanet Technology (http://
www.alpha-tek.com/ie/), reports that
scriptlets provide superior performance
to server-side includes for menu bars,
footers, and other items that appear on
many Web pages. A scriptlet incurs only
a one-time download time no matter how

many pages use it. Bycontrast, develop
ers must download server-side includes

separately for every page.
He also notes that you are likely to re

quirebrowser detectionandalternatepage
designs when tapping these benefits,be
causescriptletswork exclusively with IE4.

® That page invokes methods on a
second page (in this case, Compute!..html
that contains scripts and HTMLto invoke
dynamic styles, positioning, and content, as
well as transitions and filters, data binding,
and multimedia.

Tocreate scriptlets, all developers need is a

basic knowledge of HTML and scripting.

Microsoft offers scriptlet support
acrossawide range of platforms and com
puting environments. Becausescriptlets
tightly integrate with IE4, you can run
them on Windows, Mac, and some com
mercial Unix platforms. Data binding
through the TabularData Control isavail
able in all these environments as well.

Thus, scriptlets can offer data-binding

Server Scriptlets

Recently, Microsoftannounced a beta test of a twist on its scriptlet technology: server
scriptlets. These are reusable COM components written inscripting languages and

XML that are used on the server. (For more information on XML, see "Weaving a Better
Web," March BYTE.) This means that ActiveServer Page (ASP) authors can componen-
tizeand reuse common scripts such as those used to access data, performbusiness logic,
or participate ina transaction. Inaddition,these scriptlets are simple to create, according
to Microsoft.Developers can use VBScript or JScript to create the components as wellas
straightforwardconventions to define theircomponent interface.

How do these server scriptlets differfrom the regular DHTML variety? Both are script
ingcomponents, but theyare used indifferentplaces fordifferentpurposes. Tobeginwith,
DHTML scriptlets are client components. Server scriptlets are obviously server compo
nents. DHTML scriptlets are most commonly used fordisplaying a UI usingDHTM L Server
scriptlets, whilestill COM components writteninascripting language, workwitha server,
inparticular, Microsoft's Internet Information Server (IIS).

Microsoft's ActiveXscripting architecture enables the creation of many different script
ingengines that will be able to runserver scriptlets. Currently, the two engines supported
are VBScriptand JScript (i.e., ECMAScript).

Although not directly related to client scriptlets, server scriptlets show that Microsoft
understands the value of component software and is addressing some of the code prob
lems developers have encountered on their sites. Anexample of these are undocumented
code snippets at sites with more than one Webmaster.These snippets, usuallyscripts ina
language such as Perl, may perform valuable functions but lack any documentation as to
what they do. Consequently, Webmasters end up duplicatingcode they mightalreadyhave.
Clientand server scriptlets allowfora standard and clean wayto cut down on unnecessary
code generation. -John Montgomery
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support with this control across these
diverse platforms.

Scriptlets behave like an ActiveX con
trol in Win32 applications, such asVisual
Basic, Office 97, and Delphi. This is pos
sible because IE4 wraps scriptlets in the
Microsoft Scriptlet Control. This control
isfound in the WebBridge library.Youcan
examine its properties, methods, and
events with the Office 91 Object browser.
This means that Visual Basic forms and

Office applications can host scriptlets and
work with them just like a host Web page.
Developers can use the Visual Basic5 Ob
jectbrowser to view the properties, meth
ods, and events of a Microsoft Scriptlet
Control that contains a scriptlet.

Designing and Using
Scriptlets
There are two procedures for exposing
properties and methods (see the figure
"Two Waysto Create Scriptlets" on page
96NA6).First,the Publ i c_Descri pti on
object method is available exclusively to
JScript developers at the time of this writ
ing. (Microsoft announced plans to up
grade VBScriptwith its next release.) This
technique stores the exposed scriptlet
properties and methods in aspecialobject.

Second,the DefaultInterfaceDescrip
tion technique exposes properties and
methods by preceding their name with a
special prefix. This method of exposing
properties and methods is available to
both VBScript andJScriptdevelopers.

These two methods are covered in

more depth in the Core Programming

www.byte.com
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Building Network Apps

column, "Scriptlets Simplified,"found on
page 55.

The Public_Description object
method offers two advantages over its
counterpart. First, it consolidates all the
exposedproperty and method definitions
at a single location. Second, it does not
require renaming local scriptlet functions
and variables to expose them.

No matter how you expose properties
and methods, you reference them with
standard object-oriented syntax. Invoke
a method with the syntax MyScri pti et
.methodname,whereMyScri pti etisthe
IDsetting for the OB J ECT tag in the host
application.You can optionally set one or
more parameters to determine how the
method performs. The syntax for prop
erties follows the same conventions.

A scriptlet can expose two types of
events to a host: standard events, such as
a click or a key press, and custom events,
such as the changing of content or style
inside a scriptlet. Exposing events lets a
host respond to events occurring in a
scriptlet.

For a scriptlet to propagate either event
type to a host, the host must be available
to receive the event, and the scriptlet must
be operating in a host and not as a stand
alone Web page. The window.external
object lets developers assess both condi
tions. This object houses scriptlet exten
sion properties and methods to the
DHTMLObject Model.

A scriptlet can pass standard events to
a host by applying the bubbleEvent
method to thewi ndow. external object.
Within the host, you can use the wi n -
dow. event object to process the event.
You can also send custom events.

Scriptlet Weaknesses
Scriptlets work only with IE4. This com
plicates their use in any type of environ
ment, such as on the Internet, where many
different types of browsers can access a
page. At the very least, you will require
browser detection and multiple versions
of a page if you decide it is best to opti
mize for the IE 4 browser.

There are a few security topics that
reveal scriptlet disadvantages. First, you

WHERE TO FIND

Microsoft
Redmond, WA

800-426-9400

425-882-8080

http://www.microsoft.com
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Scriptlets to Energize Your Site

Two Ways to Create Scriptlets

I Putandgetfunctions:
| this.get+propertyname =functionname

Methodfunction:
tJiis.methodname= functionname

Property variable:
Public propeitvname = expression

Method function:
public functionname

T Property variable:
this.propertyname = expression

Putandgetfunctions:
public_get_functionname

L_.
Public_Description Object Default Interface Descriptions

Lr
a> Property variable:

MyScriptJetpropertyname = expression

Methodfunctions:
MyScripleLmethodname(parameter)

CO

Putandgetfunctions:
myVar = MyScriptJeLpropertyname

You design scriptlets with either Public_Description objects or

Default Interface Descriptions, depending on your source language.

cannot hide your code, since it is HTML.
In addition to not protecting your intel
lectual property, scriptlets expose your
code for inadvertent damage by users.
Second, scriptlets do not download to
browsers with a high security setting.
Browsers can have a low or medium set

ting as well as a custom security setting
with specialoptions selectedfor scriptlets.

Are Scriptlets for You?
Scriptlets offer a mixed bag of benefits
and disadvantages. The decision about
whether to usethem atyour sitehingeson
whether the advantages outweigh the
weaknesses.

A major advantage is that there are lit
erally millions of HTML,VBScript, and
JScript developers with the skills neces
sary to build scriptlets—you, your staff,
or your consultant may be among this
group. Scriptlets reduce the need for con
tent providers to depend on Java applets
and ActiveX controls. This can provide
authors more creative freedom while it

speeds download times. Scriptlets can
reduce the cost of reusing DHTML, and

you can incorporate scriptlets in Win32
applications as COM objects.

These advantages improve the value of
DHTML investmentsbyspreading the cost
of development over more applications.
Scriptlets also reduce maintenance costs,
because you can update multiple applica
tions with changes to a single scriptlet.

Scriptlets are not for sites that have lit
tle or no IE4 traffic. While it is possible
to accommodate non-IE 4 surfers with

browser detection, the cost-effective
ness of this strategy depends on a sizable
proportion of sitevisitorsusingIE4. Sites
with a "lowest common denominator"

development strategy or sites that have
standardized on a browser other than IE

4 are also not likely to find much use for
scriptlets. Sites that prefer WYSIWYG
design to code development will find
scriptlets unacceptable. 13

Rick Dobson, Ph.D., ispresident of CAB, Inc.,
a database andInternet development consul
tancy. He isa contributingeditorforMicrosoft
Interactive Developer. Visit hisfirm's Web site
at http://www.cabinc.win.net.
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PROPHETable
Business-forecasting software
is using new ideas in statistics
to improve the bottom line.
By George A. Stewart

rancis Bacon was probably thinking of business fore
casts when he wrote, "they ought all to be despised;
and ought to serve but for winter talk by the fireside."
Bacon knew his stuff. Three criticisms of forecast

ingin hisessay"Of Prophecies"help usunderstand the strengths
and limitations of business-forecastingsoftware today.

Companies use forecasting software to guess at the future,
make appropriate plans, and either avoid lossesor reap gains
impacting the bottom line. As the field of statistics advances
and changes, so does the software embodying it. Understand
ing the capabilities—and limitations—ofboth will lead to more
useful forecasts and better planning.

Confidence in Numbers
First, Bacon noted that "men mark when [prophecies] hit, and
never mark when they miss." That is, people exaggerate the ac
curacy of forecasts. Modern forecasting software discourages
this byproviding confidence levelsasa part of everyforecast, as
well as after-the-fact measures of forecast accuracy.

In any forecasting program, look for the confidence limits
for a forecast. Such limits show users the likelihood that the ac

tual data will exceed or fall short of the prediction, and by how
much. That can often bemore important than the forecast itself.

Suppose a software package forecasts
that 931 units of a product will sell. The
likely range of sales is as important as the
best guess: It helps businesses determine
how much product to have on hand to
avoid selling out.

The 95percent upper-confidence level,
or safety-stocklevel, tells a manager how
much to keep on hand to ensure that sup
plies will satisfy demand 95 percent of
the time. The 931-unit:estimate might, for
example, have a safety-stock estimate of
1003:With 1003units on hand, you can be
95 percent sure you won't run out.

Monday-Morning
Quarterbacks
Besides confidence limits, software should
also check predictions against what really
happens.There are at least eight common
ways to objectively evaluate forecast ac
curacy, including the symmetric mean
absolute percentage error (MAPE), root
mean square error (RMSE), median ab
solute percentage error (MEDAPE), and
geometric mean relative absolute error
(GMRAE). A recent comparison (see the
text box "Shoot-Out at the M-3 Corral"

on page 98)concluded that the ranking of
forecasting methods is generally consis
tent, though not identical, regardless of
which measure of accuracy you use.

www.byte.com

SOFTWARE
Accordingto EricStellwagen,vicepresident ofBusiness Fore

cast Systems(BFS), the median relative absolute error isone (not
entirelysuccessful) attemptat derivingascale-independent mea
sure of accuracy. In any event, this is one instance where check
ing the rear-viewmirror can keep you on the right road.

Just in Time
Baconalsodoubted the validityof forecasting, noting that "the
nature of man,which covetethdivination, thinks it no peril to
foretell that which indeed they do but collect." That is, fore
casters do not predict the future asmuchasprojectthe past.

This is most applicable to time series. Modern forecasters
makeno claimto powersof divination, but insteadgive nearly
total credit to the power of the past, in the form of a time series,
to predict the future.

A timeseries is a set of measurements made at regular inter
vals.The essential idea isto predict future activitybasedon sta-

APRIL 1998 BYTE 9 7



Prophetable Software

Forecasting with SmartForecasts

ao

190 —Time series
^Forecast

Confidencelimits

12/98

tistical analysis of past history.
A common misconception often leads

people to try to use forecasting software
to predict stock prices. AsSmartSoftware
president CharlesSmartexplains, sophis
ticated time-series-based models are not

the best means of predicting stock prices;
there are too many factors that you can
not extract from a time series. Forecasts

based on time-series analysis are not like
ly to improve upon the so-called "naive
forecast": Tomorrow's price will be pret
ty close to today's.

However, this is not to say that fore
casting software is useless in predicting
the performance ofacompany. Often,one
or more variables are known to affect that

performance. In such cases, usingmulti
variate regression—and even ordinary
univariate methods—you can often pre
dict sales,profits, and so forth with a rea
sonable confidence level. Such a projec
tion might in turn support expectations
as to the future stock price.

Dissecting Time
Somekeyconcepts in time seriesinclude
seasonality,trend, and irregularity,or ran
domness. Seasonality measures the ten
dency ofthe data to varypredictably with
the season or other period of time. Atime
series of sales of, say, holiday wrapping
paper or heatingoilwould exhibitstrong
seasonality.

Seasonality is not always so obvious to
the user, however. BFS'sStellwagen re-

SmartForecasts takes a time series (red), smooths it (dark blue), and

produces a forecast(green) andconfidence limits (light blue).

counts the story of a tobacco manufac
turer using a three-month moving aver
age to forecast sales. (Future saleswere
projectedbyaveraging sales overthe most
recent three-month period.) Independent
statistical analysis revealed that demand
was in fact seasonal. The manufacturer

immediately recognized that the season
ality corresponded to annual price in
creases traditionally announced by to
baccogrowersat the sametime eachyear.
Recognizing that its saleswere seasonal
enabled the tobacco manufacturer to fore

cast its sales with greater accuracy.
Trend is the tendency of measured data

to increase or decrease over time. Irregu
larity (also called randomness or noise)

Shoot-Out at the AA3 Corral

The largest and most comprehensive empirical forecasting study to date was conduct
ed last year under the auspices of the International Journal of Forecasting. Professors

Spiros Makridakisand Michele Hibon of the French business school INSEADdirected the
study. This study, the third that Makridakis has conducted, was called M-3.

M-3compared the accuracy of 26 different approaches used to prepare 3003 forecasts.
These forecasts used actual time-series data from business, industry, finance, and demo
graphics.

Human statisticians using traditional methods competed against automatic forecasting
programs, such as Autobox, Forecast Pro,Peer Planner,and SmartForecasts. M-3research
ers then compared the submitted forecasts to the actual future values of the series, which
the participants did not know.

Although conclusions won't appear untilJune, early results indicated that one or more
of the automated systems generally ranked in the top three of all the methodologies un
der various accuracy measures. The study also indicated that the accuracy of different
methodologies varies, dependingonthe length oftheforecasting horizon (i.e., howfarahead
the forecast looks)and the measurement interval ofthe data (whether it's yearly, quarterly,
monthly, or whatever).

Naturally, the significanceofthe M-3competition,and the validity of itsconclusions, are
subject to ongoing debate. You can check out a discussion ofM-3on the International So
cietyofForecastersWebpage (http://www.weatherhead.cwru.edu/forecasting.html).
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is the tendency of a time series to exhibit
fluctuations that seasonality,trend, or oth
er patterns cannot explain.

Forecasting software should be able to
recognize each of these characteristics
in time-series data. When it knows these

characteristics, the software should be
able to select the most appropriate fore
casting model for the data. The correct
model then provides the basisfor comput
er-generated forecastsand the calculation
of the associated confidence limits.

Rewriting History
Bacon's final criticism of prophecy was
that "almost all [prophecies] have been...
merely contrived and feigned after the
event past." Within this is an idea at the
very heart of modern forecasting meth
odology: out-of-sample analysis.

With out-of-sample analysis, a com
puter holds out one portion of the time
series. Using the remaining entries in the
series, the computer then selects one of
several mathematical models to "forecast"

the held-out portion. In effect, the com
puter pretends as if part of the past is the
unknown future. (In this sense, the fore
cast is "feigned after the event past.")

The computer then compares the out-
of-sampleforecast with what actuallyoc
curred. It measures how accurately the
forecast method would have been with

the held-out portion of the time series.
The computer uses other forecasting
methodologies to determine which meth
od most accurately predicts the out-of-
sample portion of the data. Whichever
method is best at predicting the known
portion can then try predicting the true
unknown future. continued

www.byte.com
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Picking Your Prophet
Unless you have training in statistics or
econometrics and are comfortable using
statistical models to prepare your own
forecasts, it's likely that you'll find auto
matic software necessary if you wish to
take advantage of current knowledge in
the field. Representative products are list
ed in the table "Forecasting Software" be
low. (I've omitted general-purpose statis
tical packages that might be capable of
doing the forecasting function but are not
dedicated to that purpose.)

The nature of your business will deter
mine which forecasting products you
should consider purchasing. Automatic
forecasting-software packages generally
differ in terms of capacity (ability of the
program to calculate forecasts on a batch
of time series, as opposed to handling just
one time series at a time); ability to do
product-line forecasting,either top-down
(projecting individual item salesbased on
projected line sales) or bottom-up (pro-

Prophetable Software
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Forecasts aren't always right. This graph shows a

forecast and a 95 percent confidence interval.

jecting line salesbased on salesof items in
the line); and the forecasting methodolo
gies available.

The most commonly used methodol

ogiesare exponential smoothing, moving
averages, Box-Jenkins, and, for multi
variate forecasting, dynamic regression.
Croston's intermittent demand model is

Forecasting Software
PRICE PLATFORMS METHODS OTHER

Autobox

(Automatic Forecast

Systems)

$395 and up DOS;

Windows 3.x

Box-Jenkins, others Tests model for adequacy;
makes modifications.

Forecast Pro

(Business

Forecast Systems)

$595 DOS; OS/2;

Windows 95,

3.x, NT

Moving averages,
exponential smoothing,
Box-Jenkins, dynamic
regression, others

Al guides user to best
method. Out-of-sample
MAPE and MAD statistics

measure performance.

Forecast Pro for

Windows (XE)

(Business

Forecast Systems)

$995 Windows 95,
3.x

Forecast Pro plus multiple-
level forecasting, event
models, Census X-11,

cumulative forecasts,

expanded batch forecasting

Safety stocks, discrete
distributions, and Croston's

intermittent demand model.

Forecast Pro for

Windows (batch)

(Business Forecast

Systems)

$4995 DOS; OS/2;

Windows 95,

3.x, NT; AT&T

UnixSystem V

Automatic forecasts using
moving averages, exponential
smoothing, Box-Jenkins, and
event models

Automatic model selection,

confidence limits, model

details, and diagnostics.

Peer Planner for

Windows (Delphus)
$9500-
$150,000

Windows 95,

3.x, NT

Expert statistical forecasting
system

Allows forecasters to link

together results.

SmartForecasts

(standard)

(SmartSoftware)

$995
(upto 150 items)

Windows 95,

3.x, NT

Regression analysis
and others

Automatically selects best
method. Lets users adjust
forecasts based on business

judgment.

SmartForecasts

(commercial)
(SmartSoftware)

$3495
(upto 750 items)

Windows 95,

3.x, NT

Regression analysis
and others

Automatically selects best
method. Lets users adjust
forecasts based on business

judgment.

SmartForecasts

(unlimited batch)

(SmartSoftware)

$9995 Windows 95,

3.x, NT
Regression analysis
and others

Batch processing of very
large jobs. Includes
automatic forecasting
system.
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XML
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alabama
Madison Books and Computers
205-772-9250
Schwartz Business Books
schwartzBB@aol.com

ALASKA
Schwartz Business Books
schwartzBB@aol.com

ARIZONA
Computer Library
www.computeflibrary.com
librarian@computerlibrary.com
U of ABookstore
www.bookstore.arizona.edu
oleigh@u.arizona.edu

ARKANSAS
Schwartz Business Books
schwartzBB@aol.com

CALIFORNIA
ASUCBookstore
genbDoks@mail.asuc.
berkeley.edu
Bookshop SantaCruz
408-423-0900

CapitolaBook Cafe
www.cruzic.com/~bookcafe
bookcafe@cruzio.com
Codys Books
www.codysbooks.com
codysbks@well.com
Computer Literacy
(Bookshops+Online)
www.clbooks.com
irfo@clbooks.com
DigitalGuru Computer Bookshops
www.digitalguru.com
orders@digitalguru.com
Fry's Electronics, Inc.
510-770-3797
415-496-6000
408-733-1770
310-364-3797
408-364-3700
714-378-4400
818-227-1000
408-487-1000
714-688-3000
818-526-8100
916-567-4800
619-514-6400
408-487-4500
Irvine SciTech Books
www.scitechbooks.com

l.comistb@aol.com

0-07-913689-2 • $49.95 (with CD-

Kepler's Books &Magazines
www.keplers.com
Micro Center
www.microcenter.com
OPAMP Technical Books, Inc.
www.opampbooks.com
opamp@netcom.com
Printers Inc. Bookstore
www.pibooks.com
pibooks@pibooks.com
San Diego Technical Books, Inc.
www.sdtb.com
sdtb@sdtb.com
Schwartz Business Books
schwartzBB@aol.com
Stacey'sBookstore
www.staceys.com
staceysbk@aol.com
Stanford Bookstore
mailorder@bookstore.stanford.e
du
Stanford Bookstore Palo Alto
medtechbooks.stanford.org
medtechbooks@bookstore.
stanford.org
UCDBookstore
www-bookstore.ucdavis.edu
bookstore@ucdavis.edu
UCLA BookZone
www.uclastore.ucla.edu
bookzone@asucla.ucla.edu
UCSDBookstore
www-bookstore.ucsd.edu
bookorder@ucsd.edu

USC University Bookstore
www- bookstore, usc.ed u
jbuess@bcf.usc.edu

COLORADO
Auraria Book Center
bossegshecbc.ahec.edu
C U Book Store
cubooks.colorado.edu/cubook-
store
katzman@spot.colorado.edu
Corporate Discount Books
www.pnvatei.com/cdb
cdb@privatei.com
McKinzey-White Booksellers
www.mwbooks.com
mwbooks@rmi.net
Softpro Books
www.softpro.com
books@softwprowest.com
Stone Lion Bookstore
970-493-0030

CONNECTICUT
Schwartz Business Books
schwartzBB@aol.com
Yale Coop
800-ELI-YALE

DELAWARE
Schwartz Business Books
schwartzBB@aol.com

D.C.(WASHINGTON)
Reiter's Scientific & Professional
Books
www.reiters.com
rbaker@reiters.com

Essential
Order Bet@books from a
Bet@bookstore near you

FLORIDA

Downtown Book Center
raxdown@aol.com
Schwartz Business Books
schwartzBB@aol.com

GEORGIA
Engineers Bookstore
Engrbook@mindspring.com
Micro Center
www.micracenter.com
Schwartz Business Books
schwartzBB@aol.com

HAWAII
Schwartz Business Books
schwartzBB@aoi.com

IDAHO
Schwartz Business Books
schwartzBB@aol.com

ILLINOIS
Books &Bytes
www.bytes.com
orders@bytes.com
lllini Union Bookstore
www.union.uiuc.edu./iubstore
iubstore@uiuc.edu
Micro Center
www.microcenter.com
Schwartz Business Books
scbwartzBB@aol.com
Pages ForAll Ages
217-351-7011

INDIANA
Schwartz Business Books
schwa rtzBB@aol.cDm

IOWA
Schwartz Business Books
schwartzBB@aol.com

KANSAS
Schwartz Business Books
schwartzBB@aol.com

KENTUCKY
Schwartz Business Books
schwartzBB@aoi.com

LOUISIANA
Schwartz Business Books
schwartzBB@aol.com

MAINE
Schwartz Business Books
schwartzBB@aol.com

MARYLAND
Bibelot
410-653-5880
Schwartz Business Books
schwartzB8@aol.com

MASSACHUSETTS
Micro Center
www.micracenter.com
Quantum Books
www.quantumbooks.com
orders@quantumbooks.com
Schwartz Business Books
schwartzBB@aol.com
Softpro Books
www.softpro.com
bDoks@softproeast.com
Tatnuck Booksellers
www.tatnuck.com
databooks@tatnuck.com
Wordsworth Books
www.wordsworth.com
info@wordsworth.com

MICHIGAN
Schwartz Business Books
schwartzBB@aol.com

MicroCenter
www.microcenter.com

OKLAHOMA

Schwartz Business Books
schwartzBB@aol.com

OREGON
Powell's Technical Books
www.powells.com

PENNSYLVANIA
Micro Center
www.microcenter.com
README.DOC
www.readme.doc.com
readme@cvn.net
Schwartz Business Books
schwartzBB@aol.com
University ofPennsylvania
Bookstore
www.upenn.edu/bookstore
tradebks@pobox.upenn.edu

RHODEISLAND
Schwartz Business Books
schwartzBB@aol.com

SOUTH CAROLINA
Schwartz Business Books
schwartzBB@aol.com

SOUTH DAKOTA
Schwartz Business Books
schwartzBB@aol.com

TENNESSEE
Professional BookSellers
www.pro-book.com
probook@mindspring.com
Schwartz Business Books
schwartzBB@aol.com

TEXAS
Brown Book Shop
www.brownbookshop.com
orders@brcwnbookshop.com
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Prophetable Software

a recent addition to the standard method

ologies and is available in Forecast Pro.
This method is specifically designed for
data containing lots of zero-demand peri
ods, a situation that's not unusual with
time seriesrepresenting demand for spare
parts and big-ticket items.

Only a few of the products now avail
able (e.g., Forecast Pro and SmartFore
casts) avail themselves of 32-bit comput
er architecture. This feature is of greatest
interest to users with large data sets.

Last, the available packages differ in
terms of their ease of use (a largely sub
jective issue). Unless you are an expert in
statistics,you'll want a product that guides
you through the process.Allthe packages

Glossary

WHERE TO FIND

Autobox
Hatboro, PA
215-675-0652

http://www.autobox

Delphus
Morristown, NJ
800-335-7487

201-267-9269

.com

Business Forecast
Systems
Belmont, MA

781-484-5050

SmartSoftware
Belmont, MA
800-762-7899

781-489-2743

Next

BOX-JENKINS is a complex method of ex
trapolating correlations ofdata fromthe past
to the future. Where correlations are strong,
Box-Jenkins is likely to give better forecasts
than exponential smoothing.

CONFIDENCE LEVELS indicate the statisti

cal significance of a given "point forecast":
the probability that actual results will exceed
or fall short ofthe pointforecast. Forexample,
the 95 percent upper-confidence level is
the value that will exceed the actual value

95 percent of the time.

EXPONENTIAL SMOOTHING encompass

es a variety of statistical methods for mod
eling time series, especially those showing

listed in the table on page 100have Win
dows 95 implementations, which gives
them a certain interface advantage over
non-Windows products.

Predictive statistics continues to ad

vance, and forecasting software will con
tinue to embody the best of the latest

Copy Protection
Customer Satisfaction Guaranteed

seasonality and trend. Itworks well with data
that has a lot of randomness.

MOVING AVERAGE is a simple forecasting
method that averages the values of a vari
able's recent history. This method is usually
inappropriate with seasonal or trended data.

REGRESSION is a statistical method for pre
dicting the value of one variable given the
values of one or more others. For example,
a model might estimate sales based on age
and gender.

MULTIVARIATE REGRESSION uses multi

ple variables to predict another variable.

UNIVARIATE REGRESSION uses one vari

able to predict another.

ideas. You're sure to find good reasons to
retire your coin and dartboard when mak
ing business forecasts. 0

George A. Stewart (Hancock, NH) isa former
BYTE editor. He has a B.A. in mathematics.

You can reach him at editors@bix.com.
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Securing Mail

and News

Exploring the SSL modes of
Netscape's Messaging and
Collabra servers.

n theory, thanks to near-uni
versal Internet dial tone, my
BYTE office and my home
office should be functionally

equivalent. In practice, there's one big
difference: My work office is inside
McGraw-Hill's corporate firewall, and
my home office is outside.

Like many of you, I do a great deal of
Internet-enabled, work in both locations

and elsewhere. The challenge is to find a
safe and effective way to extend my work
environment beyond the firewall. SSL-
enabled (Secure Sockets Layer) applica
tions are one kind of solution. This month,
I've been evaluating the trade-offs in
volved in running Netscape's mail and
news servers in secure mode.

You'd think that secure mail would

need no justification.Who wouldn't want
to keep personal and business communi
cation private ?And yet, although Secure
Multipurpose Internet Mail Extensions
(S/MIME) technology has been widely
available for almost a year and PGPfor far
longer, I know very few people who rou
tinelyencryptmessages usingthesetools.

Why?It's a hassle.In the caseofS/MJME,
you have to acquire a personal certifi
cate. Then you have to exchange keys
with eachcorrespondentwith whom you
intend to communicate securely. Then
you have to remember to useencryption
when sending messages. When some
recipientscan receiveencrypted messages
from you but others can't, you have to
make complicated adjustments. If you
switch from your work browser with a
certificateinstalledto your home browser
without one, you have to make more
complicated adjustments.

It's no wonder that PGP and S/MIME

haven't exactlytaken the world bystorm.
The infrastructure that's needed to make

www.byte.coni!

using these technologies a no-brainer for
most people just isn't here yet.

So Internet mail, which increasingly
carries vital business and personal corn-

effectivedeployment. Meanwhile, there's
a pressing need for a quick fix. Secure
IMAP, though byno means a perfect solu
tion, nevertheless offers some important

Configuring SSL /Non-SSL NNTP Replication
To replicate between normal and secure NNTP servers, you have to inform
each of the other's SSL status.

The secure host, running securely on
port 563, replicates with the nonsecure
host on port 119.

Outgoing Settings

Remote server port:

f Use port 363 (same as this server)

& Use this port:)119

SSL setting for outgoing connection:

l* Use SSL setting of this server

f Remote server uses SSL

f* Remote server does
S'OOiOOOO;-..- . •

not use SSL

munication that ought to be encrypted,
still travels the wires mostly in the clear.
It's relayed through a patchwork quilt
of intermediatehosts,someofwhichmay
have been hacked and may harbor con
cealed network sniffersthat capture mail
account names and passwords, or even
assemble packetsinto completedata files.

In the long run, we need to go beyond
virtual private networks (VPNs). Wemust
be ableto make securepoint-to-point net
work connections to arbitrary locations
as easily as phone calls. Applications
shouldn't need to know anything about
encryption; it should just be a property
of the transport layer.

For the next fewyears, though, we will
be stuck with application-specific secu
rity protocols. S/MIME is an example of
such a protocol, and it's available now,
but it lacks the infrastructure needed for

The nonsecure host, running on the
normal NNTP port 119, replicates with
the secure host on the secure port 563.

Outgoing Settings
Remote server port:

<~ Use port 119 {same as this server)

<• Use this port:|s63

SSL setting for outgoing oonnet

>C Use SSL setting o_ this se
'*' Remote server uses SSL

<~ Remote server does not use S:

immediate benefits. So does a closely
related technology, secure NNTP.

Netscape's SSL-Enabled
IMAP Mail Server
For the past few weeks, I've been trying
out Netscape's Messaging Server. Its
IMAP capability was what first attracted
my interest. I've used POP3 for a few
years, but that's a poor solution because
I access my mailbox from two or three
workstations everyday. SinceIneverknow
when I'll need a particular message to be
in a particular workstation's local mes
sagestore, I'm in the habit of leavingmail
on the server and doing redundant full
dumps to each workstation.

It's futile to try to reorganize your local
message store under this scenario, since
you'd have to repeat all folder-related
actions once per client. So I'm a prime

APRIL 1998 BYTE 1 0 5



Web Project

candidate for IMAP's server-based folder

management.

Netscape's Messaging Server does IMAP
with a twist. You can access your mailbox
in unencrypted mode on port 143 (com
parable to POP3's port 110), or you can
fetch and send messages securely on port
993. Secure IMAP is much stronger than
APOP, a POP variant that encrypts log-in
credentials but not message data.

With secure IMAP, log-in credentials
and messages are encrypted. All commu
nication between client and server uses an

SSL channel. If your client is Communi
cator, you'll see the whole-key icon in the
message-reading window, just as you do
when viewing a secure Web page fetched

TOOLWATCH

CookiePal($15)
Kookaburra Software

San Jose, CA

http://www.kburra.com/

This handy utility empowers you to set a

cookie policythat's more finely granular

than what the major browsers support.

CookiePal can accept or reject cookies on

a per-site basis.
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Web Security:
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by Lincoln D.Stein
Addison-Wesley

Longman

ISBN 0-201-63489-9

Comprehensive analysis and advice

from the author of the popular World

Wide Web Security FAQ.

fromanhttps :// URL.
How does secure IMAP compare with

S/MIME? They're very different (see the
table "Secure IMAP vs.S/MIME").S/MIME's
security benefits are far more comprehen
sive. Once you encrypt a message, it can
travel safelyover any mailbox-access path
way (POPor IMAP), through any number
of relay hosts, to any destination, with no
performance degradation.

If every Internet mail user had a digital
ID, and if every user's public key were
available in a directory, S/MIME would be
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unbeatable. Until these conditions prevail,
though, secure IMAP can provide a much
narrower—but still valuable—benefit. It

can secure the mailbox-access pathway.

ID.Messaging Server comes with the tools
you need to generate a key pair and the
document (acertificate signing request, or
CSR) that you use to relay your server's

Secure IMAP vs. S/MIME

Secure IMAP is a narrow solution that can help extend the corporate firewall to
encompass remote work locations. S/MIME offers wide-ranging security ben
efits, but it requires more infrastructure and user training.

End-to-end encryption

CPU overhead

Administrative overhead

User-training overhead

Secure IMAP S/MIME

No Yes

High Low

Low High

Low High

To appreciate the value of secure mail
box access,consider the dilemma faced by
a company wishing to deploy Internet
mail. How do you set up your mailserver?
If you put it outside the firewall, the POP
and/or IMAP ports are highly vulnerable,
as are the log-in credentials and messages
traveling across those ports. If you put it
inside the firewall, the ports are either
left open, creating the same vulnerabili
ties, or closed, in which case employees
can access mail only from their offices.
SecureIMAP greatly limitsthe security risk
of outside access to inside mailboxes.

Note thatthere's no end-to-end encryp
tion with secure IMAP. Employees who
communicate with outsiders will still send

plaintext messagesacrossthe Internet, and
those messages will still be vulnerable to
interception. But from a corporate per
spective, the communication that most
needs protection is communication that
occurs within the company. Secure IMAP
encrypts these messages far more conve
niently than S/MIME can. Users just need
to enable the SSL option in the mail client.
Administrators likewise just need to turn
on SSL in the mail server.

Implementing Secure IMAP
There's a bit more to secure LMAP than just
turning it on in the server. As with secure
Web connections, the security handshake
involves authenticating the server to the
client. (The reverse procedure—client
authentication—is optional; see "Digital
IDs," March 1997BYTE, http://www.byte
.com/art/9703/sec8/artl.htm.) During
server authentication, a secure server pre
sents its digital IDto a client.

To enable secure IMAP, therefore, you
need to acquire and install a server digital

public key to a certificate authority (CA)
that affixes its digital signature to the key.

For a secure Web server, you typically
want to send your CSRto one of the well-
known CAs(e.g.,VeriSignor Thawte) that
browsers are hard-wired to recognize. For
secure IMAP(or NNTP), it is not necessary,
and arguably not desirable, to use a well-
known CA. What's the alternative? You

can become your own CAand configure
your mail or private news server to use a
self-signed certificate.

The advantages of the do-it-yourself CA
approach are twofold. First, it can be
cheaper, quicker, and easier to stamp out
your own server digital IDthan to acquire
one from a commercial CA. Second, it's
somewhat more secure, because only the
clients that you configure to recognize
your homegrown CA's signature will be
able to connect to servers presenting IDs
with that signature.

There are trade-offs. Some CA toolkits

are free for noncommercial use, notably
SSLeay and IAIK-SSL, but RSA Data Secu
rity patents prohibit the use of these in the
U.S. Shrink-wrapped CAtoolkits, such as
Netscape's Certificate Server, mayor may
notprove cost-effective; itwill depend on
your scale of operations. Then there's the
learning curve associated with CAtools.

Ifyou decide to present self-signedcer
tificates to your intranet mail or news
users, there's one other hurdle to clear.You
have to convince the client software to

trust your homegrown CA. If the client is
Communicator, there are two ways to do
that. Assuming that mycert.cert contains
a Privacy-Enhanced Mail (PEM) version
of your CA certificate, you can:

Method1(server-based): Configure your
Webserver to map the .cert extension to

www.byte.com
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the MIMEtype application/x-ca-cert and
instruct users to fetch mycert.cert into
their Web browsers from a URL.

Method 2 (client-based): Configure
each browser to map the .cert extension
to the MIME type application/x-ca-cert
and instruct users to fetch mycert.cert
from a URL.

Hybrid SSL/Non-SSL
IMAP Service
Once I'd worked through the certificate
rigmarole, I fired up Messaging Server,
configured Communicator's mail client
for secure IMAP, and tried to connect. No
joy. The server's logfiles provided no clue,
but eventually I found the answer in a
readme file on the Netscape site.

There are actually two mail servers. The
normal (unencrypted) one launches from
Netscape's server administration inter
face. However, the SSL-capableSIMAP4-
Server must be launched separately from
the command line. Why? In Netscape's
implementation, you can start a secure
mail (or news) server only locally,because
at start-up you have to type in your private
key's passphrase.

It's a chicken-and-egg problem. You
can't start up a secure server remotely,
because you can't authenticate over a
secure connection until there is a secure

connection. As a result, any reconfigura
tion that requires a server restart can't be
done remotely.

When you launch SIMAP4, you're run
ning two servers at once. The unencrypted
server listens on port 143, and the secure
one on port 993. (Optionally,POP3 service
can also be available on port 110.)

This turns out to be an extremely use
ful configuration. Why? SSL slows things
down a lot. Depending on your intranet
situation, you may wish to encrypt the
mailbox-accesspathway internally aswell
as externally. But if you trust your inside
network, it's reallyhandy to be able to give
inside users fast unencrypted mailbox
access and restrict the performance hit of
SSL to just those users who reach in from
outside. To enforce this policy, you need
to locate your secure mail server on the
inside, behind a router or firewall that
allows port 993 but denies port 143.

Quite often, of course, an inside user
during businesshours becomesan outside
user after business hours. The hybrid SSL/
non-SSL approach is simple if the user
maintains a work machine whose mail

clienttalksto port 143 andahome machine
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that talks to port 993. In the case of a
portable computer, it's a bit more com
plicated. The user must now redirect the
mail client once per boundary crossing. Is

port-119 NNTPservers, which isin itself a
notoriously tricky thing to make work. To
do SSL/non-SSL replication, you have to
tell the two servers about each other's

Netscape Messenger vs. Netscape Collabra
IMAP and NNTP implementations overlap significantly, but not completely.
Maybe it's time to merge the two into a unified collaboration protocol.

Messenger Collabra

(IMAP) (NNTP)

HTML/JavaScript content Yes Yes

Off-line client capability Yes Yes

Authentication by name/password
or client digital ID Yes Yes

Group-accessible folders No Yes

Full-text-searchable message base No Yes

User-reorganizable folders Yes No

Server-based read/unread

message tracking Yes No

Can run on SSL channel? Yes Yes

Hybrid SSL/non-SSL Easy; single server Hard; requires
provides SSL and replicating SSL and
non-SSL listeners non-SSL servers

there a way to automate this procedure?
Ifsomeoneknows how,pleaseletmeknow.

Implementing Secure News
Secure NNTP closely resembles secure
IMAP. For private staffnewsgroups,we are
running Collabra Server on the secure
news port (563) rather than the default
port (119).The certificate procedures are
identical, and you can in fact use the same
server certificate for Collabra Server as for

Messaging Server.
Unfortunately, the hybrid SSL/non-SSL

solution is more elusive for NNTP than for

IMAP, because Collabra Server cannot
simultaneously listen on secure and inse
cure ports. For us, the non-SSL option isa
high priority. Most of our private news
group usage occurs on a trusted internal
network, and the slowdown caused by SSL
is quite noticeable.

SSL creates another problem, too. We're
avid users of Collabra's HTML features.

One of these features, the ability to post
messages that refer to external Web con
tent, fails with SSL turned on, because the
client refuses to display insecure content
(e.g., from a normal http:// URL) in the
context of a secure message.

The only solution isto run two Collabra
servers, one secure and one not, and repli
cate between them. Collabra can do this,
though, not surprisingly, the setup iseven
trickier than for a pair of conventional

SSL status (see the figure "Configuring
SSL/Non-SSLNNTP Replication").

Ifyou're using a commercial server cer
tificate on the secure server, this setup
should suffice. But ifyou add a self-signed
certificate, as I have been doing, there's
another puzzle piece to deal with.

When I turned on replication in both
servers, it worked in only one direction.
To achieve bidirectional replication, you
have to convince i nnxmi t, the replication
agent on the insecure server, to trust the
signature on the server certificate pre
sented by the secure server. After appeal
ing to Netscape for advice, I finallysolved
this problem by copying the certificate
database from the secure server to the inse

cure one and naming that database in the
insecure server's nsnews.conf file.

Whew! This all sounds like a lot of con

figuration hassle, and indeed it is. Partly
that's because IMAP and NNTP are over

lapping but fundamentally different col
laboration protocols that probably, at
this point, should merge. And partly it's
because SSL is just plain complex. There's
no doubting the benefit of secure mail and
news. But I'll grant that not many admin
istrators will be willing or able to jump
through all the hoops I've described. Let's
hope it gets easier soon. 0

Jon Udell ('jon.udell@byte.com,) is BYTE's
executive editor for new media.

www.byte.com
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Rick Grehan

Small Footprint,
Will Travel

Cloudscape's JBMS stores
data and Java methods
in a relational database

that's under 2 MB.

Ibject-relational databases can
store relational data as well

as more complex data types,
Isuchasgraphics files andoth

er objects, but most need a server with
at least 16MBto run. Cloudscape's JBMS
is an object-relational database system
that implements a subset of the SQL-92
standard in less than 2 MB. It runs under

Windows NT 3.5 or higher, Windows 95,
or Sun Solaris. JBMS, which requires a
JDK1.1.1 or higher Java virtual machine
(.JVM), was scheduled to ship in February
for $495.

It's important to recognize that JBMS
is not a persistent storage database run
ning atop a relational database engine (as
is, for example Ardent Software's JRB,
which I reviewed last month). It's a Java
front end to a relational database back

end. Consequently, whereas in a persis
tent storage system you fetch and store
objectsdirectly,with JBMS you issueSQL-
style SELECT and UPDATE statements.

This would seem to make JBMS no bet
ter than a thin layer atop Java Database
Connectivity (JDBC). But it's more. For
example, JBMS lets you store any seri-
alizable Java class in the database. This
means that a database can hold not only
data, but the classes—and, therefore,
methods—that manipulate the data as
well. Because the database holds data in

addition to executable code, you don't
have to compile the classes that manage
stored objects into the application; those
classes can be loaded at run time.

Cloudscape has extended the SQL to
a variant that it calls SQL-J.This allows
you to usea class'smethods in SQL state
ments.Suppose,for example,that adata
base holds objectsof classHotel, and one
of the Hotel methods isamenitiesln-

cl tides (). The amen i ties Incl tides ()

www.byte.com

Cloudscr oeddable Database

B-J_-JBMS
B-~£ MedlaDB

$-{__ Tables
&-_3 SYSTABLES
3-_3 SYSCOLUMNS
3-H SYSC0NGL0MEI
2-H SYSC0NSTRAIIM
3-Q SYSKEYS
l-H SYSJDBCTYPEIh
•H SYSINF0
-Q SYSDEPENDS §
•{__ SYSMETHODS [
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•fl PICTURES

Visual JBMS lets you
browse the contents

of a JBMS database.

Table IIContents I The left pane shows
tables in the database.

Lopecfi.;

PICTURE

0 Picture@1f1a80

Picture@1f1a1b1

2 Picture@1f1998

3 Picture@1fl912

4 Picture®! tl 886
K PirtnrofSYtflQnfl

The right pane shows
the contents of the

table that's currently
selected.

method takes a string as an argument
and returns a Boolean value indicating
whether the string is in the set of Hotel
amenities. You could then issue the fol

lowing SQL-J statement against the JBMS
database:

SELECT hotel FROM Hotels

WHERE hotel .amenities

Incl udes('Pool ' )

In addition, JBMS supports "replica
tion" (although a better word for this ca
pability is probably "synchronization").
JBMS'sreplication capabilities allow re
mote database users to connect to the

home database intermittently. The pack
age synchronizes the remote user's view
of the database with the home database.

The remote usercan disconnect, perform
modifications, and then reconnect at a
later time, and JBMS automatically en
sures consistency between the home and
remote databases.

Youcan deploy JBMS in one of two con

figurations. The first is an "embedded"
form ofJBMS: Youembed the entire JBMS
system in an application. JBMS is small
enough (1.5 MB) to make this feasible.
And if that's still too large, JBMS ismod
ular enough so that you can excise un-
needed portions. For example, if your
application will be using predetermined
queries, they can be compiled to Java
methods. In that case, you can remove
the portion ofJBMS that parses SQL state
ments and yield a trimmer run time.

The other configuration is a client/
server form. This requires a JBMS server
engine (which usesthe WebLogicremote
JDBCdrive). Client applications run a
thin JBMS layer that communicates with
the server. The advantage of this scheme
is that it permits multiuser access to a
database; the JBMSserver is the access
coordinator. (Bycontrast, the embedded
configuration permits only single-user
access to a database.)

Along with copious HTML-and PDF-
based documentation, JBMS comes with
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Java and UML Come Together
Object International's TogetherJava offers

the kindof cradle-to-grave development
environment that-if the object-orientation
(OO) methodologists have their way-we'll be
seeing more of.Together Java merges the de
sign and implementation phases of your Java
programming project;
one flows smoothly into
the other. The idea be

hind Together Java is
that the developer pro
ceeds directly-and I
do mean directly-from
application design to
implementation.

Together Java has
the look and feel of an

IDE. Pull down the File

menu, and you can
create a new project.
Within a project are all
the files and packages
that comprise an appli
cation; this includes

source code files, dia

gram files, and docu
mentation. Together
Java's documentation

1.0 version that

tween objects as the system carries out a par
ticular operation. Finally, the state diagram is
a BLTZFGstate chart, which lets you model
the behavior of the system.

As wonderful as Together Java's design-lev
el modeling tools are, what reallymakes them

propriate filefrom the navigation pane). The
inspector pane, in the lower left-hand corner,
provides a table-style view of the properties
and attributes of whatever object is selected
inthe content pane. (Forexample, the proper
ties of a method would be its returned data

type, input arguments,
visibility, and so on.)(•'^iMii.a.muujraMff'm'irwffwim^

Directory] Overview j
G-4^3HimanlnlerfacB

-Q .
-£> DefautvlPackage

-°@ FatTifcjFfameStale.vfStale
"T* getArceilOttvlSequence
'^ AboutSox.java
-^ E[ioiDialog.java
"V. FamtoiFrante.iava,

Apply
Ptopeily

'Properties j Hyperlink To | Doc]

- _j S

_J

<u=---=--^

JLl

__E3_i

gu_

*g

Together Java offers many UML-compliant diagramming tools,
Pictured is a state-chart diagram for the current application.

Finally, you can view
and edit source code

in the text pane, in the
project's lower right-
hand corner.

Object Internation
al is working hard at
keeping Together Java
in line with standards.

First, its diagramming
notation is based on

the Unified Modeling
Language (UML) stan
dard. In addition, the

package has the abil
ity to generate docu
mentation; it does so

by producing standard
HTMLfiles. Finally, al

though Itested Together Java as a stand-alone
package, you can configure itto operate as an
add-in for Borland's JBuilder. This provides a
single station for designing, coding, compil
ing, debugging, and documenting your Java
application.

Object International (919-772-9350; fax
919-772-9389) recommends at least a 100-
MHz Pentium CPU, Windows 95 or NT4.0,
and at least 48 MB of RAMfor running To
gether Java. Inaddition, the installationguide
suggests that you have 15 to 18 MB of avail
able hard disk space. The commercial edition
ofTogether Java is availablefor$2400. Aso-
called whiteboard edition (which lackscapa
bilitiessuch as printing,HTML documentation
generation, and some ofthe diagrams) isavail
able free for the downloading from Object
International's Web site, which is located at

http://www.oi.com.

is all in HTML. (The

I tested included three doc

uments: "Getting Started," "How To," and a
user's guide.) Consequently, Together Java's
search capabilities are limited. Unless you
know which document your search target is
in,you have to hunt through them allusing your
browser's Find command.

The visual-design portion of Together Java
makes available four different kinds of visu

al diagrams: class, use-case, sequence, and
state. Each diagram models a particular aspect
of the system. The class diagram lets you mod
el class structures as well as relationships
between classes inthe system. With the use-
case diagram, you capture and illustrate the
various ways in which an external agent (i.e.,
a user) can use the system. Thesequence dia
gram (sometimes referred to as a message
sequence chart) portraysthe interactionsbe-

Visual JBMS,a visual browser that allows
you to inspect a JBMS database. Visual
JBMS is unique in that it's written in Java.
So, if you've stored Java objects and asso-

WHERE TO FIND

Cloudscape, Inc.
510-873-0900

fax:510-873-0909

http://www.cloudscape.com
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shine is their close coupling with the imple
mentation. That's a fancy way of saying that
modifications you make to the visual models
are reflected in the associated source code,

and vice versa. Add a new operation to a
class inthe class diagram, and Together Java
automaticallywrites an empty method intothe
associated source code file. Alter the name

of a method in the source code file, and the

altered name reflects upward, back into the
visual model (the system alters the name in
the class diagram).

When you create or open a project, Togeth
er Java launches a four-paned window. The
upper left pane is the navigation pane, which
allows you to browse through the different
packages and filesthat make up a project. The
upper right pane is the content pane, which
is where Together Java draws the current dia
gram (whichyou choose byselecting the ap-

ciated methods in the database, you can
execute those methods on their associat

ed objects from within Visual JBMS. (For
example, if you've stored picture objects
and the picture objects' class includes a
di s p1ay () method, you can, from with
in VisualJBMS, request the display method
to display a picture.)

Cloudscape's product information is
frank about the limitations of version 1.0.

It does not support triggers, replication is

incomplete, and someSQL-92 elementsare
not yet implemented. Cloudscape hopes
that a future release will support "plug
gableindex methods," which would allow
you to select the indexing method—B-
tree, hash table, or whatever—your JBMS
application will use. 0

Rick Grehan (Hancock, NH) worksforMetro-
werks'DiscoverProducts division. Youcan reach

him <;/rgrehan@austin.metrowerks.com.

www.byte.com
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Cubix lets 'em flow!

Application performance chokes over routers and
modems burdened with bandwidth limitations.

Instead, use Cubix's Managed Server Farms™ with
pre-loaded CitrixWin Frame® or a variety of remote-
control software options to maximize remote-
application performance.

Cubix's thin-server solutions

reduce your network traffic
by sending only thin-client
transmissions.
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You can even run Windows NT® apps on old 386
desktop PCs without sacrificing performance.

Call us today and we'll show you a
solution that won't choke you up.

1-800-953-0147
or

www.cubix.com/corporate/ads/01.htm
to find out more

Up to 8 Bandwidth-Busting Servers Within—
You Can Stop Upgrading Desktop PCs Company-Wide!

CUBIX
Cubix Corporation, 2800 Lockheed Way, Carson City, NV 89706-0719 USA Tel (702) 888-1000 Fax (702) 888-1001 http://www.cubix.com

Cubix Corporation Europe Ltd., One Hunter Road, Kirkton South, Livingston, Scotland EH54 7DH
Tel (44) 01506 465065 Fax(44) 01506 465430 France Tel 059081 14 GermanyTel 0130815193

AH productnamesmentioned ore trademarks orregistered trademarks of their respective owners.

Enter HotBYTEs No. 121 at http ://www.byte.com/hotbytes/



APRIL 1998 BYTE 1 1 2 A



iELJLe&rmflL S {_<^____^

The Fastest Ultra Wide

SCSI Adapters on Earth
for your Alpha, Intel
and SUN PCI Systems
are now available with

10/100 Ethernet on board...
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of your Alpha, Intel, and SUN workstations and servers.
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And all our adapters are
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Whether it's SCSI configuration or Clustering advice,
you won't have to chase after IntraServer - we provide
the highest levels of support in the industry.
For high performance, outstanding support,
and great value - contact IntraServer today.

Call toll-free: 888-429-0425

Visit us on the Web: www.intraserver.com
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Security applications will be the spearhead for smartcards,

with financial applications to follow. By Stephen Cobb

Smartcard Invasion
Continues

J hink of smartcards as credit cards with brains. The
Nsame size as magnetic-stripe cards, their8-bit pro-
|cessing power almost equals thefirst desktop com

puters (see"Working Smart," next page). Analysts have tagged
smartcards as one of the top 25 technologies of 1998.But how
can this be if most Americans have never even seen one ?

Deployment Maneuvers
To start, be aware that smartcards are widely used all over the
world. They first appeared in 1974. The first smartcard trial
took place in 1982, in France, and by 1993,French banks had
issued 22 million of them. Today smartcards are common in
Europe, with over 100million pay-phone cards in France, 80
million health-insurance cards in Germany, and "electronic
purse" cards in more than 20 countries (see "Smartcards in
Action," page 112F).

Theories about why such applications have lagged in the U.S.
probably outnumber successfulAmerican smartcard trials. It
could be a case of leapfrog technology. Bythe time practical
smartcards appeared, America's love affair with mag-stripe
cards was already in full swing. In contrast, mag-stripe use in
manyEuropean countrieswasnot yet entrenched. Other expla
nations involve American attitudes toward public infrastruc
ture, privacy concerns, and even religious opposition (from
those who see smartcards as the "mark of the beast"— at least

one smartcard company executivehas receiveddeath threats).

Secure Perimeter
But we still think that there's a smartcard in your future.
Consider this: Asa BYTE reader, you likely use computers that
either contain, or access, valuableinformation—and it's infor
mation-security applications that are leading the smartcard
invasion. According to Chandra Shah, vice president of
Litronic, a leadingproviderof smartcard-enabled security solu
tions, "Just aspersonnel ID badges have become commonplace
incompany andgovernment offices throughoutAmerica, we
expect smartcards to become practically universal forauthen
ticating computer users." At theRSA Data Security Conference

wvs/w.byte.com

"We expect
smartcards to

become practically
universal for

authenticating
computer users."

—Chandra Shah,

Vice President, Litronic
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Smartcard Invasion Continues

Integration of Security Services

Security Management Center
(SMC)

o
Security officer
(SO) smartcard
grantsaccess
toSecurity
Management
Center.

I User I

e
Databases provide
interface between
applications and
smartcard users.

o
Applications use
smartcard info.

Secure Webaccess

Signed andencrypted
e-mail

©
Secure services use
applications anddata
on smartcards.

in January, Litronic was handing out
photo ID/smartcards that double as both
logical authentication and physical iden
tification.

Security concerns are certainly noth
ing new, but these days they are magni
fied by the widespread use of a public
and notoriously insecure data network:
the Internet. Conditions are now ripe
for smartcards to emerge as the answer
to many concerns. Commercial public-
key encryption is now widely available
in toolkit and end-user formats from

companies like RSA and Network Asso
ciates (which acquired PGP).Digital cer
tificates, which enable commercially
acceptable levels of assurance for se
cured transactions, are now available.
The problem is: Digital keys residing on
a computer are only as reliable as the
access controls on that computer. Secure
sessions authenticate the computer, not
an individual.

The two most obvious solutions are:

install strong access controls or remove
the keys from the computer. Smartcards
can do both. Public-key transactions at
unsecured computers or open-access ter
minals can depend on inserting the cer
tificate-bearing smartcard at the appro
priate time. Cryptographic functions on
the smartcard prevent any unauthorized

Smartcard security must integrate hardware, software, and

services. (Example based on Litronic's SMC model.)

access, or change, to data stored on it.
Alternatively, you can control accessto

Working Smart

A full-blown smartcard

consists of a CPU,
ROM, nonvolatile read/
write memory (EEPROM),
temporary working memory
(RAM), and an optional
crypto-coprocessor. Tode
velopcard applications,you
need a toolkit that can han

dle the life cycle of smart-
card application develop
ment, from defining the pro
totype card through mass
card production to support
of subsequent changes.

The project flowgeneral
ly goes like this. First you
create a card layout defini
tion: a high-leveldescription
of the smartcard and its

EEPROM files. This serves

as source input to a layout
compiler.The compiler gen
erates the card layouts used
for rapid prototyping as well

1 1 2 D BYTE APRIL 19 9-8

as for initializing and per
sonalizing large quantities
of cards.

Special high-level inter
face modules, called
agents, enable applications
to access smartcards. As

IBM, which offers its Smart
Card Toolkit, puts it:Agents
are the application pro
gram's data-oriented inter
faces to the smartcard. They
"encapsulate the specifics
ofan individualcard operat
ing system by interactively
communicating with the
card." Agents process all
necessary access condi
tions and generate any
requests for cryptographic
services, thus off-loading a
considerable amount of

application development
work.

Likehard drives and flop

py disks, smartcards have
their own file systems. An
IBM Multifunction card, for
example, has a master file
(the root directory), dedi
cated files (application
directories),and elementary
files (the actual application
data). Several file types are
supported, including linear
files with either fixed- or vari

able-length records, linear
cyclic files with fixed-length
records, and transparent
files.

There are also applica
tion-specific command
(ASC) files that contain exe
cutable code. The com

mands in the ASC are exe

cuted when the application
using the ASC is within the
selected path and an appro
priate ASC command is
issued.

a computer. If it requires inserting your
smartcard and entering your PIN,there's
a high probability that it's reallyyou log
gingon. This istwo-factor authentication
("something you have" plus "something
you know"). Traditional username/pass-
word authentication isonly single-factor
("something you know") authentication.
If you require a biometric, such as a fin
gerprint scan to compare to a digital fin
gerprint on the smartcard, you add
"something you are": three-factor
authentication.

One strong indicator of smartcard
growth in thisarea isthat two leadingsup-
pliers of token-based authentication,
Security Dynamics and DataKey,are now
offering smartcards as alternatives to
theirproprietary tokens. Thepartnership
between crypto-maker RSA and BIOS-
maker Phoenix Technologies enhances
the ability of smartcards to further lock
down PC security.Through the jointly
developed Preboot Crypto API, it willbe
possible to integrate smartcards into the
PC's preboot, ROM-based routines.

Security Scenario
To see where smartcards fit into the infor
mation system security picture, look at

www.byte.com
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Smartcard Invasion Continues

the figure "Integration of Security Ser
vices" on page 112D.The figure includes
applications for which people might
encounter smartcard readers, such as e-
mail encryption, file encryption, remote
access authentication, Web site authenti
cation, network log-in, and software
access. Card readers, the size of a ciga
rette pack, are less than $100 and attach
to serial, parallel, and keyboard ports.
SmallerreadersfitinPCCard slotson lap
tops or, using Fischer International's
Smarty, in floppy disk drives. HP and
Keytronicoffer keyboards with integrat
ed smartcard readers.

Suppose you are logging on to the cor
porate network from your smartcard-
enabled office workstation. Instead of the

usual dialog box, you insert your smart-
card and enter your personal identifica
tion number (PIN). Next, you check your
e-mail. Someone in the Rome office has

sent you an encrypted message. Again,
your smartcard and PIN decrypt it. At
home you need to access the network
from your laptop. Guess what? The RSA
password you don't evenknow ison your
smartcard. Insert it into the PC Card

smartcard reader, enter your PIN, and you
can make that connection, too. Youwork
on the spreadsheet you have to present
to a client. You store the file on your lap
top, encrypted by keys stored on the
smartcard, just in case someone steals
your machine.

Allthisactivitycanuseoff-the-shelfap
plications, likeNetscape Communicator,
or applications modified with existing
cryptographic APIsand available tool
kits. The security management center
(SMC, on the left of the figure "Integra
tion of Security Services") manages the
activity, and the security officer's smart-
card controls the SMC. None of this is a

projection; all the pieces are in place.

Compelling Forces
To a security professional like David
Brussin of Miora Systems Consulting
(Los Angeles), this is good news. "Pass
word-based protection of computing
resources just doesn't cut it any more.
Moving to digital IDs and tokens is just
common sense, particularly if one token
can support multiple services."

Of course, it may be a while before all

applications support digital certificates
and public-key encryption. A contrac
tor developing intranet applications for
the military, speaking on condition of
anonymity, admitted that, "Our client
will rely on passwords for remote access
for some time, so hiding hard-to-crack
passwords on smartcards lets us increase
the effective security level without com
pletely reengineering current systems."

While the cost of deployingsmartcards
(now about $7 just for the card) contin
ues to decline as technology matures, it
isstill a resistance factor. However, in sit
uations where security breaches obvi
ously equate to losses, like insurance
fraud, the return on investment can be
substantial. Litronic's Shah cites an HMO

that cut fraud lossesdramatically assoon
as it deployed smartcards containing a
scan of the holder's fingerprint.

On the Home Front

But what about the American mass mar

ket? As BYTE's January article on smart-
cards indicated (see "The Smartcard Inva
sion"), financial institutions cite lack of
infrastructure and merchant acceptance

Smartcards in Action

Financial: Global Transactions
Visa has more than 70 chip-card programs
under way and claims 21 million chip-cards
have been issued. MasterCard International

owns 51 percent of Mondex, whose tech
nology is currently used in 21 implementa
tions around the world. Mondex claims to

have deployed inexcess ofone million reload
able cards through the end of last year and
projects 5 million by the end of 1998.

Military: Medical Identification
The U.S. Department of Defense is working
on the Multi-Technology Automated Reader
Card (MARC).This involves a smartcard with
several media in addition to the embedded

chip, including bar code, magnetic stripe,
embossed data, printed information, and an
integrated circuit. The goal of using MARC
is to improve a militarycommander's ability
to access information such as medical treat

ment data, readiness status, immunization
records, and next of kin.

The primary software developer and sys
tem integrator for MARCis U.S.-based 3-G
International (3GI). Inan encouraging devel
opment for American smartcard developers
seeking to enter overseas markets,3GI isto
deliver a smartcard-based medical docu
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mentation system to the U.K. Ministry of
Defense. The system willemploy smartcards
to replace the existing paper records of
patient medical and treatment information
during medical encounters. Medics will
record treatment information onto a soldier's

smartcard electronically,enabling the soldier
to carry this informationto the next treatment
location so that subsequent medical deci
sions can be made based on the most cur

rent data.

Transportation: Contact Free
Youread most smartcards by placing them
in contact with a reader. You read a contact

free card with RF signals when in proximity
of a reader. There are also dual-mode cards,

such as the Transcarte, developed by Bull.
The cards, which are being used by the urban
transport management company ofValenci
ennes, France, operate incontact-free mode
to speed up the process of getting onto the
bus. Claimed transaction speed with this
card is approximately one-tenth of a second,
compared to the transaction speed of using
paper tickets or contact cards, which ranges
between half a second and one second.

A contact mode is also provided, which
allows personalized management of user

accounts. For example, you could "charge"
the card for access to certain municipal ser
vices such as canteens, libraries, and swim
ming pools.

Government: Biometrics
TheBritish governmentisplanningto deploy
smartcards to allow people to pay taxes,
including income tax, national insurance, and
local taxes, as well as apply for passports,
state benefits, and forms of government wel
fare. Citing "huge potential savings" as the
primary motive for the introduction of the
smartcard, the minister responsible has
acknowledged that the civil liberties lobbywill
probably oppose any card whose posses
sion is mandatory. However, while plans call
for use of the card to be voluntary,the minis
ter has admitted that people could find itdif
ficult to operate in the future without such a
smartcard.

Initially, the U.K. citizen smartcard will rely
on traditional PIN protection systems to
allow a person to identify himself to the gov
ernment computer systems. In the longer
term, and certainly withinthe next fiveyears,
the plan is to allow an individual to use a fin
gerprint or similarbiometric system for pos
itive identification.

www.byte.com



Did you know that being a
certified PC technician can
increase your salary
dramatically?
• As an example, according to MCP Magazine, lastyear's

average salary for a certified MCSE (Microsoft Certified
Systems Engineer) was $56,000! Improve your career and
income NOW! Call for current CD course pricing.

• We offer easy to understand courses on CD with allthe materials you'll
need to become certified for MCSE, CNE (Certified Novell Engineer)
A+ (General Systems Certification) andWindows NT Simulator CD—
and our techsupport is top notch.

• These CDs contain everything you need to know about Microsoft
systems (DOS, Windows NT/95/3.1/3.11), Novell systems andgeneral
system setup and debugging. They also contain sample questions and
testswith exact references to materials to make certainyoupass your
certification exams! Call us for complete information.

Then equip yourself with the top-rated diagnostic
tools on the market &you're set—our award-
winning Micro-Scope™6.5 &POST-Probe™
diagnostic card—-the Universal Diagnostics Toolkit
• This complete package will allow you to quickly debug "dead" PCs

and 100% accurately diagnose what's wrong with any Intel-compatible
PC in a flash regardless of O/S. Used bythe Army, Navy, Air Force
and other branches of the U.S. Govt., and many major corporations
around the world.

NEW! Year 2000 Hardware Solution

i> OurCENTURION™ card is the perfect hardware
solution for the Y2K problem facing many PCs
Simply pop this inexpensive card in a free
slotand forget it. Survives hard drive
crashes and viruses-—no software
installation required. Call about volume
discounts for your entire organization.

Centurion" Bard!
NSN: 7025-01-448-5106

call now for Latest Pricing 1-800-864-8008
(818) 547-0125 or Fax (818) 547-0397 ijBi^ , ^_
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Smartcard Invasion Continues

T°I c
"o claim that a lack of stan

dards for smartcards has

impeded their deployment
misses the point. There are
plenty of standards, most
notably the International
Standards Organization's
7816 series, which speci
fies everything from physi
cal dimensions to block

transmission protocols and
interindustrydata elements.
Unfortunately, as in other
areas of technology, manu
facturers have found it hard

to stick to the standards, if

some competitive advan
tage in performance and
functionality can be gained
by deviating from them.

However, interoperability
has been steadily improving
in key areas. For example,
several major players, in
cluding IBM, Netscape,
Network Computers Inc.,
and Sun Microsystems,
recently announced the
OpenCard Framework, a
set of guidelines for inte
grating smartcards with
network computers. The
OpenCard Framework pro
vides an architecture and a

set ofAPIs that enable appli
cation developers and ser
vice providers to build and

Standards

deploy smartcard-aware
solutions on any Open-
Card-compliant network
computer.

The key components of
the OpenCard Framework
Architecture include the

CardTerminal, which encap-
sulates all card terminal-

related classes so that

access to a card terminal

can take place onlythrough
classes of the card terminal

component. The CardAgent
provides the necessary
infrastructure to interact with

a multitude of card operat
ingsystems. The CardAgent
is the only component not
directly accessible to the
applications. The CardIO
provides access to the file

system functionality of a
smartcard; for example, an
application can open, read,
and update an existing ele
mentary file on a smartcard
or create new files.

The CardAgentExten-
sions component handles
non-file-related smartcard

functions. Forexample, inter
faces to cryptographic func
tions or other application-
specific commands (ASCs)
are handled by CardAgent
extensions.

Another area in which

standards are being forged
is Java. The Java Card API

enables any card manufac-
turerto build smartcards that

can intemperate, not only
with each other but also with

existing cards and card-
reading terminals. Support
forthe Java Card APIamong
smartcard manufacturers is

drivingpartnerships such as
the one between Visa and

Sun Microsystems.
Visa,along with other key

industry players, is now con
tributing to the development
and joint promotion of a
Java-based smartcard

microprocessor core.
Dhaval Ajmera, director of
product marketing at Sun's
microelectronics division,
says he sees a micro
processor designed specif
ically to support Java Card
as a boost to Java Card's

momentum in the market

place: "This is a great way
for us to leverage our expe
rience inJava microproces
sors to develop an opti
mized processor core that
meets the cost and in

creased functionality re
quirements sought by
smartcard vendors."

ashurdles to wide deployment. But devel
opers should not take a wait-and-see atti
tude to smartcards. Don't underestimate

the interest in smartcards of major play
ers like Visa and MasterCard, for whom
fraud is a costly motivator.

On the technology end, bignames like
IBM, Hewlett-Packard, Sun, and Oracle
all have heavy commitments to smart-
cards. Now is definitely the time to
acquaint yourselfwith this technology,if
you haven't already. Some American
companies are already competing suc
cessfullyfor the huge market outside the
United States.

For developers, start with a toolkit,
from companies such as Gemplus,
Aladdin, IBM, Schlumberger, and Litron
ic. This is a big change from the past,
when developers, even major system
integrators, had a hard time getting the
cooperation they needed from card man
ufacturers.

That led to the Independent Smartcard
Developer Association, a nonvendor
organization that emerged from the
Cypherpunk group. Says coordinator
Lucky Green (not his real name), "Many
members are potential users of smartcard
technology in their daytime jobs. But we
found it challenging at best to get infor
mation from vendors." Not only are de
velopment toolkits highly vendor-spe
cific, says Green, "one vendor in
particular will not provide specifications
for its cards unlessyou agree to use only
their solutions."

Such attitudes are a red flagto cypher-
punks like Green who test and advance
security technology. The group has
released a free software toolkit that will

talk to any smartcard. Group members
created a reader-independent abstrac-

WHERE TO FIND

Aladdin Knowledge Systems 650-857-1501 Phoenix Technologies
New York, NY http://www.hp.com San Jose, CA

800-223-4277 IBM
408-570-1000

212-564-5678 Armonk, NY
http://www.phoenix.com

http://www.aks.com
800-426-3333 RSA

DataKey 914-765-1900 Redwood City, CA
Burnsville, MN http://www.ibm.com 650-595-8782

612-890-6850 KeytronicCorp. http://www.rsa.com
http://www.datakey.com Spokane, WA Security Dynamics
Fischer International Systems 800-262-6006 Bedford, MA

Naples, FL 509-928-8000 781-687-7000

941-643-1500 http://www.keytronic.com http://www.securid.com
http://www.fisc.com Litronic 3-G International

Gemplus Costa Mesa, CA Springfield, VA
Gemenos, France 714-545-6649 703-922-5090

+33 442 3656 54 http://www.litronic.com http://www.3gi.com
http://www.gemplus.com Network Associates

Hewlett-Packard San Mateo, CA

Palo Alto, CA 650-572-0430

800-752-0900 http://www.pgp.com.

tion layer and have pretty much finished
a card-independent abstraction layer.
The software, which is available at the
group's Web site (go to http://www
.cypherpunks.to), supports the more
popular crypto-capable cards and, says
Green, "makes it trivial to add support
for additional cards."

Security is part of every smartcard
application, whether it's a cyber-purse,
a bus pass, or a network access control
system. However, the smartcard inva
sion in the U.S. will be led bysecurity-spe
cific applications, from e-mail encryp
tion on PCs to user authentication on

network computers. 01

StephenCobbis theauthorofnumerouscom

puterbooksandisalsoa CertifiedInformation
SystemsSecurity Professional. You can reach
him at stephen@iu.net.

1 1 2 H BYTE APRIL 1998 www.byte.com



Fibre Rack

(Up to 882GB)
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Fibre Channel Solutions

RAIDstation Fibre Storage

Arrays offer up to 882GB
capacity in one cabinet.
No compromises with choic

of7,14, and up to ,)8 drive
bays. Fibre Channtl and
SCSI cabinets can wen be

attached to the sa, ne

controller.

At DPT, we understand the

importance ofdelivering
solutions you can depend on.
DPT's RAIDstation "ibre

Storage Arrays are fully
tested to assure compatibility

with SmartRAID V Fibre

Channel controllers.

Introducing SmartRAID V

Century
The World's Fastest

Fibre Channel Controller
(oryour money back!)

Speed Plus Intelligence
DPT's intelligent Fibre Channel controller offers performance and ultra flexibility

that surpasses all others. In addition to hardware RAID 0, 1* and 5* on the world's

fastest Fibre Channel controller, you also get unsurpassed Ultra SCSI performance

and connectivity. From a single card, you can connect up to 126 Fibre devices at up

to 30 meters, plus internal and external Ultra SCSI for disk, tape, CD-ROM, etc.

DPT's new P3 technology allows data transfer up to 132MB/S with sustained

throughput of 70+ MB/s handling thousands of current commands. And because

the controller has an onboard Intel i960 processor, SmartRAID V controllers deliver

top throughput without zapping your host CPU performance.

Setup is a snap with DPT's SMOR utility (Storage Manager on ROM). And

SmartRAID V is fully l20 compliant for guaranteed compatibility with future
OS releases from Microsoft, Novell, SCO and others.

Call today to try one at 50% off. Prove for yourself it's
the world's fastest or your money back.

iIDPT
www.dpt.com1-800-860-4589

DPT distributors include:

GATES/ARROW INGRAM

MERISEL JfTechData

* Available with RA4050 module.

Limit oneper reseller. 50% offpromotion on PM2554UW/F. 40% offon Fibre Storage Array products. Cannot be combined with anyother DPT
promotion. PM2554UW/F must be returned within 30 days of purchase date to qualify for money-back offer.Offer expiresJune 1, 1998.
DISTRIBUTED PROCESSING TECHNOLOGY • 140 Candace Drive • Maitland, FL 32751 • 407-830-5522 • Fax 407-260-6690 • sales@dpt.com
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When considering your visual display needs
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15" (13.7" viewable)
0.28 mm dot pitch
1024 x 768 max resolution at 70Hz

TCO compliance
; Plug & Play

C7G

17" (15.9"viewable)
0.26 mm dot pitch
1280 x 1024 max resolution at 60Hz

TCO compliance
i Plug & Play
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: 19" (18"viewable)
0.26 mm dot pitch
1600 x 1200 max resolution at 75Hz

TCO compliance
Plug & Play

TATUNG (U.K.) Ltd.
Stafford Park 10, Telford, Shropshire, TF3
3AB England
TEL:44-1952-290111

FAX:44-1952-290390

E-Mail: tuktalk@tatung.co.uk
Attn: Mr. Simon Chao

TATUNG Co. of Japan, Inc.
Sanko Bldg. Honkan, 2F, 10-5,
Ginza 4-Chome, Chuo-Ku,
Tokyo 104, Japan
TEL:3-3545-2969. 3545-2205
FAX:3-3545-3155
E-Mail: ctlin@tatung.co.jp
Attn: Mr. C. T. Lin

13.8"

Active matrix color LCD

1024 x 768 max resolution at 75Hz

TCO compliance
Plug & Play
1W+1WAudio Output

TATUNG Electronics{Slngapore) PTE.
Ltd.

No. 4, 1st Lokyang Rd., Jurong Town,
Singapore 22.
TEL65-2656526, 2655297
FAX: 65-2687404

TLX:RS 25482 TATUNG S

E-Mail:tatungs@singnet.com.sg
Attn: Mr. C. K. Wang

TATUNG Liaison Office, ROK
Room 1105. Guhsung Bldg., No. 541,
Dowha-Dong, Mapo-Ku, Seoul, Korea
TEL2-718-7137, 718-8970
FAX:2-718-1825

Attn: Mr. C. C. Tseng

Contact us now for further details...
F5SJ1 _fUDIT AO TATUNG Co.
r JT 1IjPKI I TO ViBual Display Business Unll
I V l^^mJM* #W 22 Chungshan N.Rd.,3rdSec.
%JXA HANNOVER Taipei, Taiwan. 10451, R.O.C.
n ml. u u it <o r- -rn TEL886-2-25925252 Ext. 2402,2521,
Booth No: Hall 12 c-70 Fax:886-2-25984477,25924569

E-Mail: hclee@thq.tatung.com.tw
WWW:http://www.tatung.com.tw
FTP: ftp.tatung.com.tw
Attn: Mr. H. C. Lee

TATUNG Co. of America, Inc.
2850 El Presidio Street, Long Beach,
CA 90810, U.S.A.
TEL:1-213-9797055, 310-637-2105
FAX:1-310-637-8484

E-Mail: mlee@tatungusa.com
Attn: Mr. Mike Lee Enter HotBYTEs No. 125 at htto ://www.bvte.com/hotbvtes/

TATUNG (Thailand) Co., Ltd.
89/24-25, 17th Fl., Amornphan 205 Tower
1, Soi Nathong, Ratchadapisek Road,
Din Dang, Bangkok 10320, Thailand
TEL:662-248-7621~3

FAX:662-248-7620

E-Mail: rdtatung@loxlnfo.co.th
Attn: Mr. K. Y. Wang

TATUNG International (Deutschtand)
GmbH

Max-Planck/Strasse 42,
50858 Koln (Marsdorf),
Deutschland, Germany
TEL: 49-2234-2140
FAX: 49-2234-214310
E-Mail: tuktalk@tatung.co.uk
Attn: C/O Mr. C. Y. Yang
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Web-based customerservice offers a variety of benefits

for providers and users. By Anne Bilodeau Zieger

Help Desks Make
the Web Connection

nother successfulescape: Customer support is head
ing for the Web. Whether internal (the help-desk

| folks who rally 'round when a stuck application
needs a tow) or external (the technical support notorious
for 20-minute waits on hold), the switch to Web-based cus
tomer service has benefits and pitfalls for providers and users
alike. Also, whether you decide to do it yourself or use a
shrink-wrapped solution, you can choose from a variety of
customer-service styles. Customers may never have to listen
to "Feelings" by phone again.

The reasons are simple. Call centers are expensive. Trained
support is expensive. Dissatisfied customers are expensive.
The only thing more expensive than helping people isnot help
ing them. Help-desk software has been around for awhile, but
the Webisadding new twists. Userscan help themselves quickly
(they like that) and inexpensively (you like that).

When implementing a Web-based customer interaction soft
ware (CIS) system, you also have a number of options. Youcan
do so from an existing system (either internal or third party)
or from scratch. Web CIS systems offer a variety of features—
at a variety of costs—and a variety of savings. Any support
organization—including IS, independent software vendors
(ISVs), and developers—needs to examine this new support
choice closely.

The Web Connection
Software vendors know the value of the Webfor sharing infor
mation and have rolled out scores of Web-based options over
the past year. Typically, Web-support applications run on the
same Web-server host machine, thus simplifying integration.
In most cases, you just slap the product onto the server, and
you've opened a new support channel.

This was not alwaystrue. Companies that invested bigbucks
in customer systems in the early 1990swere often stuck when
it came to Web integration. These enterprise-wide systems—
with proprietary clients and an integrated database—could
not translate Webprotocols. For two years, however, vendors
have sold Webinterfacesto their systems, giving customersup
port to anyone with a browser. continued

www.byte.com

"Customers

really like these
applications."

—Steve Roberts

MIS director,

MindSpring
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HelpDesksMaketheWebConnection

WelcometotheWeb

Forexample,Clarify'sClearExpress2.0
family,ClearHelpdeskandClearSup-
port,offerstwoWebmodulesinthestan
dardpackage."TheWebisjustanother
accessintooursystem,"saysMarshall
Powell,seniormarketingmanager.

At$20,000perserverlicenseplusa
concurrentuserfee,ClearExpressprod
uctsnowhaveClearExpressWebSup-
portandWebUserfunctions.WebSup-
portintegrateswiththecorporateWeb
server,usuallyoutsidethefirewall,
translatingWebmessagesintoformats
theunderlyingClarifysystemunder
stands.WebUser,aJavaapplet,also
allowsaccesstoClarifyapplications.
Supportstafferscanacceptacase,access
internalknowledgebases,andviewcus
tomeraccountinformation.

Vantivetakesasimilarapproachwith
VantiveEnterprise7,whichisasuiteof
client/server-basedsales,marketing,
field-service,andcall-centertoolscosting
$25,000perserverlicenseplusaper-client
fee.Enterprise7hasObjectStudio,acom

ponent-baseddevelopmentenvironment
thatincludesActiveX,VisualBasic,Java,
andHTMLtools.VantivejustaddedaJava
appletthatletsWebusersaccessitspro
prietaryapplicationsinrealtime.

Scopusputitscustomer-carewares
ontotheWebwithitsWebTeam2.0mod

ules.At$99peruser,WebTeamletsSco-
pus-basedcompaniesgenerateboththe
HTMLinterfaceandCGIscriptstocon
nectWebsitestotheScopusdatabase.

WebfromtheStart
Noteverycompanyalreadyhassuchfor
merlyproprietaryproductsinplace.
Companiesthatpassedoncomprehen
sivepackagescanchooseanythingfrom
anintegratedWeb-basedpackagetotools
thataddonenewfunctiontotheirsite.

Somecompaniesareexperimenting
withonebeefed-uppackage,SilknetSoft
ware'seService98.Partofanemerging
generationofWeb-basedproducts,many
ofwhicharestillinbetatesting,eService
combinesenterprise-widereachwithan
openWebarchitecture.

Startingat$150,000,eServiceprovides

FREEtoJobSeekers

bothapublicserverforexternalcontacts
andaprivateserverforinternalperson
nel.Awork-flowfunctionroutescasesto

agentswithskillstobestmatchrequests.
ServicerepresentativesuseeServiceto

publishsolutionsthatincludetext,graph
ics,sound,andvideo.Theycansharetheir
solutionswithcolleaguesoveranintranet.

Customers,meanwhile,useaseparate
publicserver.Asacustomeranswers
questionsabouthisorherproblem,the
systemsearchestheknowledgebasefor
solutions,returningrelevantentries.Ifa
customerisn'thappywiththeanswer,the
applicationletsherorhimaccessliverep
resentatives,bye-mail,Internetconfer
ence,Web-siteposting,oraphonecall.

Butapplicationslikethisareunusual.
Fewcompaniesoffercomprehensive
Web-basedcustomer-servicepackages,
perhapsbecausethey'renotwillingtobet
thefarmonstill-maturingtechnologies.

Somecustomer-serviceprovidersare
cautiouslyacceptingWebsolutions.Stream
International,whichprovidesoutsourced
customersupportforhigh-volumeprod
uctsincludingWindows95,handlesalmost

Lookingforyourbestxareermove?

FornationwideexposuretohiringcompaniesseekingqualityInformationTechnologypersonnel,
jointheBYTEJobNetRegistrytoday.Formoredetails,clickBYTEJobNetQuickTouronourWebsite.

__»tm

HundredsofITjobs!Findoutinstantlyifyouqualify!

Searchthe
BYTEJobNet
ITJobBank.

Register
onlinefor

freel

Createan
updatable

onlineresume.

wMatchff
ReplyIReceiveITjobIChoosewhen

automaticallynotificationstorevealyour
toanyjobs.byE-mail.identity.
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Help Desks Make the Web Connection

15millionrequestsayear, about 10percent
Web-based. Although theydoexpectWeb
volume to go through the roof in a few
years, Stream executives aren't yet ready
to implement enterprise-levelWeb-based
systems. However, they are experiment
ingwith smallercomponents.

"Some vendors have pretty slick
tools," saysLloyd Linnell, Stream's CIO.
"But most are relatively new and imma
ture. They haven't been built with mil
lions of transactions in mind."

Adding Functions
Web-based customer-support solutions
don't require such a complete leap of
faith. Most preserve the infrastructure of
a site while adding useful functions.

Callback request options are hot, for
example. Versatility's OpenWeb 1.1,
$6000 for the server licenseand $200per
user, works with Versatility's telesales/
service package. An OpenWeb button
connects a customer-service site to the

company's call center. Customers can
send a messageto the call center asking
for a call back, either immediately or at a

l.l^JftlJ.II.III.MJIJJJ'.IUI.II.Itll.llJI.BIJBWHl
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This is the Summary Page for John Smith

Cases

My asstgoed cases
Waiting far customer feed&ack
Waiting for customer response
Waiting for invited response

j£^ Activities

11/28/9/ 11:02 a.m

Case 391 - Customer Response

11/24/9? 10:28 a.m

Case 40U - Resolution feedback

Solutions

My Assrgned SohJUons
Solutions to review
Waiting far revtew

^ Activities

11/18/97 4:32 pm

Solution sent to customer

11/20/97 1:34 pm

Solution to reviewers

Messages

6 Service BuOeOffi
3 Case invitations
1 Solution Invitation
4 Personal Messages

Silknet Software's eService 98 generates a personalized

screen for customers as they log in.

chosen time. They can also ask agents to
join them in a chat area. Agents know
what information a customer entered and

which Web pages he or she viewed.
If e-mailed call requests aren't direct

enough, eFusion's eBridge Interactive
Web Response system puts a "Push to
Talk" button on Web sites, letting cus
tomers originate an Internet-based call.

Then, eBridge translatesthe incoming

There Are 175,000 Good Reasons

to Advertise in the BYTE Deck!

The average BYTE reader influences the purchase decisions of 107 others, works in a
company with more than 1,000 employees, and influences more computer product
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The BYTE Deck mails to a select group of 175,000 BYTE subscribers in the U.S.. the Technology
Elite who are proven directmarket buyers. In fact, BYTE subscriber surveys show thatmany readers
preferto buy through mail order/direct channel.
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Software

Networking
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The Future of information Technology Today
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Phil Marshall
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Deborah Tseng
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• MITAC INTERNATIONAL CORP. (TAIWAN)
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4200 Christy Street, Fremont, CA 94538, U.S.A.
Tel: 1(510)6563333 Fax: 1(510)2526930
E-mail: market@smtplink.mic.com.tw (URL): http://mitac.mic.com.tw/

EnterHotBYTEs No.124 at http ://www.byte.com/hotbytes/

W
H
O

W
H
O

W
H
O

W
H
O

w
H
O

w
H
O

w
H
o

w
H
o

w
H
o

w
H
o

bd
H
O

w
H
O

w
H
o

w
H
o

w
H
o

w
H
O



Help Desks Make the Web Connection

IP telephony call into a standard call at
the corporate callcenter.Agents talking
to an Internet telephony caller can both
discuss problems and even push Web
pages out to the end user.

Web of Knowledge
There are also many ways to giveyour
customers direct access to technical or

support information. These days, virtu
ally every vendor selling solution-ori
ented databases provides tools to connect
to the Web.Companies use these tools to
connect not only end usersbut VARs, ven
dors, and other partners to critical infor
mation. Those partners caneven publish
their own information on the site.

Primus, which specializes in knowl
edge management systems, offers three
Web-support products. SolutionBuilder
2.1lets technical-support staff compose
solutions for the Webeven if they don't
knowHTML. SolutionExplorer gives sup
port staff—and other qualifiedoutsiders
on an intranet or extranet—access to the

knowledgebase. SolutionPublisher 2.0
lets partners and customers access their
solutions directly via the Web.

S» CasePoint® Webserver - jetprint - Netscape

File Edit View go Communicator Help

-rJr--rV"-''

m CasePoint® Webserver

Open Another Case Base Restart the Search

Please describe what to search for.,

connect:

Now, answer the question and hit the search icon...

Is the power cord firmly seatedin the back of the printer? Not Answered I

Copyright © 1990-96, Inference Corporation

Yes

No

Inference's CasePointasks customers a series of questions

to help them figure out howto solvetheir problems.

Inference'sCasePointWebservergives
customers Web access to the Inference

knowledgebase. Using case-based rea
soning (CBR), the server asks customers
to answer questions narrowing down the
problem. Then, CasePoint digssolutions

out ofthe databaseand passesthem to the
customer, generating HTML on the fly.

Kenwood USA, well-known maker of
audio products, put itsmanuals and tech
nical-support solutions on the Web last
year using CasePoint. Within months,

Typical Web-Based Customer-Service Transaction

Web-based customer service funnels problem information through the server to the diagnostic database.

Usermachine
o

Visit customer-
service page

© Log-in:
Password:

Webserver, Firewall Itithentication
database

^B

Log-in:
Password:

Problem
resolution © ©Questions

and answers

© Problem-
resolution
screen

© Solutions

O Customer enters log-in information
on Web page.

® Log-in and password travel to
customer-service application on
company's Web server.

© Customer-service application sends
log-in information to authentication
database on internal side of corporate
firewall.
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O Authentication database verifies log
in name and password.

© Customer enters description of
problem (e.g., "Windows 95 won't boot
up").

© Request travels to application server.

© Application server sends "narrowing-
down" questions (e.g., What type of PC
are you using?) and suggested answers
to customer, in HTML.

© Customer answers questions, until
last relevant question.

© When all questions are answered,
most appropriate solutions go to
customer in HTML.

www.byte.com
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Vantive'sVanWeb provides an interface to many of Vantive

Enterprise 7's key features, including problem-resolution tracking.

calls to Kenwood's fulfillment house had

dropped 12percent and in-house calls10
percent, saving about $45,000 on those
reductions alone.

"This technology has increased the
volume of problems customer support
can solve," says Susan Hotta, Kenwood
customer-service manager. "We get many
thank-yous from customers. They didn't
have to call in and didn't have to wait."

Bulking Up
While Web-based customer service isn't

resource-intensive itself, it can alter site

WHERE TO FIND

Clarify http://www.progress
San Jose, CA .com

408-573-3000
Scopus
Emeryville, CA
888-200-2971

http://www.clarify
.com

eFusion 510-597-5800

Beaverton, OR http://www.scopus
888-433-8746 .com

503-207-6300
Silknet Software

Inference Manchester, NH

Novate CA 603-625-0070

800-322-9923 http://www.silknet.com
650-893-7200

http://www
.inference.com

Vantive
Santa Clara, CA

800-688-6960

Primus http://www.vantive
Seattle, WA .com

206-292-1000

http://www.primus Versatility
Fairfax, VA
800-526-1984

Progress Software 703-591-2900

Bedford, MA http://www
781-280-4000 .versatility.com

traffic flow—and turn sleepy sites into
traffic jams. If you intend to meet a
pent-up need for self-service, prepare to
bulk up your server farm fast.

For example, executives at ISP Mind-
Spring Enterprises had to move cus
tomer-service applications off the cor
porate Web site and onto a dedicated
server when eager customers overloaded
the existing infrastructure. The Mind-
Spring team designed the pages in a few
weeks with Progress Software's Web-
Speed development environment, which
the ISP had used to develop itsbillingsys
tem. The new function is so popular that
MindSpring reassigned some live sup
port away from answering repetitive
questions.

"It's not always convenient for cus
tomers to contact the call center, and we
can't alwaysanticipate call volumes when
they do," says Steve Roberts, Mind-
Spring's MIS director. "But customers
really like these applications."

Whether you're supplementing—or
replacing—existing customer service or
setting up new customer service from
scratch, you now have a new tool. Web-
based customer-service products will
grow in popularity and capability—a plus
for providers and users alike. 0

Anne Bilodeau Zieger is a freelance business
andcomputer writerspecializing inanalysis of
Internettechnologiesandtrends. You canreach
her at azieger@erols.com.
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EiasiBffiffz Software

E-Mail Servers
for the Enterprise

CIM nternet e-mail clients and

I accounts are nowsosimple
I that users can take them for

•I granted, butnetwork man
agersfacedwith settingup e-mailservices
are not so lucky. They must deal with
issues of availability, accountability, secu
rity,and control, which are impossibleto
manage when someone else runs your
mail server. As e-mail grows in impor
tance, many organizations are finding
they must move it in-house.

Unlike proprietary e-mail systemsthat
run on specific LANOSes or on main
frame computers, Internet e-mail uses
open standards, so clientsand serverscan
interoperate across heterogeneous net
works and between dissimilar computer
systems. The Simple Mail Transport Pro
tocol (SMTP) first defined the behavior
of Internet e-mail clients and servers in

RFC821in 1982.Though first defined in
1983 in RFC918, the third version of Post
Office Protocol (POP3, specified in RFC
1460) handles the exchange of e-mail
between a client with sporadic connec
tivity and an e-mail server. The Internet
Message Access Protocol (IMAP), first
defined in RFC 1730 and updated in
1996with RFC 2060, adds the ability to
manage a user's messages and folders on
a server, without downloading them all
to a local client messagestore. The Net
work News Transport Protocol (NNTP,
RFC977), adds the ability to distribute
and participate in discussion groups
across the Internet.

Allthese protocols germinated large
ly in a Unix environment, with each im
plementedon a serverasaseparatemod
ule (seethe Tech Focus, page 116).But
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now, bowing to demand for Windows
products, vendors have made Windows
NT another important platform choice
for e-mail services.

The Contenders
For this review, we looked at enterprise
e-mail servers that support SMTP, IMAP,
and POP, choosing five products: Lotus
Domino 4.6, Novell GroupWise 5.2,
Netscape SuiteSpot Messaging Server
3.01, Eudora WorldMail 2.0, andMicro-
soft Exchange Server5.5.Wealso ran Red
Hat's freeware distribution of Linux

5.0; see "Linux: Standards-Compliant E-
Mail on the Cheap," page 118.

BYTEIS EST
ENTERPRISE E-MAIL SERVERS

Netscape Messaging Server 3.01

Hip to the latest standards,

Messaging Server installs in minutes

on several platforms, and it administers

easily via a Web browser.

We used three different servers to

accommodate differentOS requirements:
We installed Lotus Domino, Eudora
WorldMail, and Microsoft Exchange
Server on an ALRRevolution 2X with 128
MB of RAM, dual 300-MHz Pentium II
processors, and a pair of 4.5-GB Ultra-
Wide SCSIdrives. Novell's IntraNetWare
4.11 and RedHat's Linuxsharedspace
on a 180-MHz Pentium Pro server with 64

MBof RAM and a 4.2-GBUltra-Wide SCSI
drive. We tested Netscape SuitespotMes-
saging Server on a RossTechnology
SPARCplug system with dual 125-MHz

Next-generation e-mail
servers add IMAP to SMTP

for sophisticatedcommuni
cation within and without

the organization.
By Tom Yager

CPUs running Solaris2.5.1. The clientsys
tems were one Windows NT and two

Windows 95machines, connected to the
servers via an Internet-routed 10-Mbps
Ethernet LAN and running Microsoft's
Outlook Express, Internet Explorer 4.01,
and Netscape's Communicator 4.04.

We tested mail-handling capacity two
wayswith a simpleSMTP benchmark: The
first test had each of three clients send 50

copiesof a 136-KB message(includingtwo
MIMEattachments) to the server; the sec
ond test had the same clients each send

333shorter (2.3-KB) messages.

Lotus Domino Mail

Ifyou're already running Notes or Domi
no, an upgrade to Domino Mail version
4.6 is a good idea. Notes users can direct
their Internet e-mail into a Domino in-

box, while e-mail bound for the Internet
is routed through the mail server. Stan
dards-based e-mail clients can access

Internet e-mailaswellasNotes mail; even
from outside, the unified in-box works.

Notes forms are still best viewed with
theNotesclient,buttheycanbeaccessed
through a standard browser, too. With
Lotus' enhanced Web access to Notes
through Domino, users can now view in-
boxes and administrators can view and
change server parameters. We had no
troubleaccessing eitherclientor admin
istrative pages using Netscape andMicro
soft browsers.

For all its capabilities, Domino Mail
feels less like a cohesive multifunction
server thanastitched-togethercollection
of servicesthat don't know each other.
The sheer quantity ofdata entry the ad
ministrator must dotobring upDomino
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Server's Web-based administrative interface.^
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GroupWise's WebAccess
component gives users an attractive,
functional browser interface to their

mail and schedule.

Graphical management tools set modern e-mail servers apart from their harder-to-use ancestors.

Mail Server is daunting, and the interface
doesn't help. The printed documenta
tion seems hopelessly disorganized, and
the on-line manuals loaded slowly even on
a powerful server's console. Too many
procedures—from setting Notes up as a
Windows NT service to enabling IMAP4
access—are poorly documented opera
tions that should have been automated.

We had problems during testing. For
example, bydefault all inbound e-mailfor
wards to itself, resulting in mail delivery
loops: The server forwarded incoming
messages to itself. We had to manually
clear the queues and modify user records.

Domino's failure to complete our
benchmark tests, though most likely
caused simply by some unfortunate inter
action between the server and other soft

www.byte. i . n

ware installed on the server or the net

work, was still disturbing. More disturb
ing was that attached binaries were
unreadable by the clients. A Lotus repre
sentativesuggestedthe enclosureproblem
may have been caused by inconsistencies
in the clients' implementations of Multi
purpose Internet Mail Extensions (MIME).
The representative added that Lotus's own
tests had uncovered interoperability flaws
between clients that would cause such

problems; the fault lieswith the browsers
rather than the server, which acts only as
a message store.

DominoMailServeroffersNotesshops
vital Internet e-mailconnectivity.Butcon
sidering the difficultyof itsinstallation and
configuration, poor documentation, and
other problems, we wouldn't recommend

Domino Mail Server to any organization
not already running Notes.

Novell GroupWise
Novell's GroupWise builds on Intranet-
Ware'sserviceslikeTCP/IP, IPX-to-IP gate
way, and integrated Web server, and
extends them to support electronic mail
and group collaboration. Like Lotus with
Notes, Novell wants you to buy a propri
etary client to access GroupWise's col
laboration, work-flow, and document-
handling features, as well as to view
rich-text formatted messages. Wetried the
GroupWise client but didn't like it; shift
ing to Outlook Express for e-mail was a
relief.

Strictlyspeaking, GroupWise by itself
doesn't do open standards e-mail: You
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LAB |R A T 1 N G R E S U L T s
ENTERPRISE E-MAIL SERVERS

Netscape Messaging Server 3.01
A standards-compliant e-mail server th
administerseasily. Available byitselfor
SuiteSpot server bundle. Value-priced i
product at only $25 per mailbox.

at installs and

as part of Netscape's
is a stand-alone
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need to usean Internet e-mailagent, which
runs on Unix, Windows NT, or NetWare,
and which mediates SMTP, IMAP, and
POPrequests between clients and the serv
er. Like Domino, GroupWise builds cryp
tic default e-mail addresses that you must
override manually.Wealsoran into a loop
ing deliveryproblem with GroupWise that

TECH FOCUS

was similar to the one encountered with

Domino and was equally easyto fix. Over
all, server administration with a Windows
95 client was a breeze.

GroupWise earned high marks for its
speedy benchmark performance and rel
ative ease of use, as well as for its elegant
and efficient WebAccessagent for remore

SMTP

Simply a Better E-Mail Protocol
Without the Simple Mail Transfer Protocol (SMTP), no Internet e-mail could be delivered.

Originally specified in 1982, in the dark ages of the Internet, SMTP'spurpose was to provide

a single simple messaging interface that could be used to send mail between any two com

puters, regardless of operating system or hardware.

Implementing SMTP produces a server that will respond to telnet commands received

through its TCPport 25 by sending or accepting a message. The SMTPstandard describes a

command interpreter that worksfrom a narrowvocabulary(see the table on page 117). Every
server must support a basic set of seven commands with which an e-mail client can identify

itself and the sending user, set up recipients, and send message data. Three optional com

mands support seldom-implemented direct-to-terminal messaging. Another command pro

vides rare interactive users with on-line help. The two most useful optional commands—VRFY

and EXPN—verify the existence of a recipient and expand a recipient address into a user's

full name. The expansion command willalso, if the server allows it, list all the members of a

named distribution list.

By1994 it was clear that although SMTP remained an incredibly useful and robust spec
ification, there was room for improvement. RFC 1651 defined a mechanism to add services

to SMTP,called SMTP Service Extensions, also known as Extended SMTP(ESMTP).This stan

dard adds a new command for initializing a connection between client and server: If the client

uses the new command (EHL0 instead of the original HEL0) when beginning a session with
a server, and if the server recognizes EHLO as a valid command, the two can use any exten

sions that both support.

SMTP handles ASCII e-mail, period. Service extensions help SMTP clients and servers
negotiate things likethe option to declinea messagetransfer if the messageisabove a cer
tain size, or do smart transfers of large messages across dicey circuits in such a way that

avoidsretransmitting entire files. Oneoption even allowsmessages to contain 8-bit char
acters for binaryfiles;with plainSMTP, you'vegot to convert 8-bit data into a 7-bit format

for transmission.
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Web access to e-mail, shared folders, and
group schedules. If you run any flavor of
NetWare, you should upgrade it now and
consider buying GroupWise. Ifyou're not
alreadyrunning NetWare,sampleGroup-
Wise for Unix or Windows NT, anyway;
you might be pleasantly surprised.

Netscape Messaging Server
Anintegralpart of the Netscape SuiteSpot
suite, Netscape's Messaging Server stands
on its own as a delightful product. Unlike
other vendors, Netscapesentusonlyasin
gle CD: no documentation, no press kit,
although paying customers get a complete
box fullof documentation. In anycase,we
didn't need it. Messaging Server installs
effortlessly in about 20 minutes, even on
Unix, and uses sensible defaults. We con
figured it easily with its Web-based inter
face and got support for all key Internet
messaging standards.

Unlike Domino and GroupWise, Mes
saging Server does e-mail only. If you're
looking for groupware, Netscape offers
Collabra.

SuiteSpot's built-inWebserversupports
administrative tasksand lets userschange
their own account parameters. User-mod
ifiable parameters are pretty basic: For
example, users can notify the server when
theygo on vacation,or theycanmakepass
word changes. Asa nice touch during in
stallation on Unix,MessagingServershuts
down sendmail, the Unix-standard SMTP
server daemon that often provides a point
of entry for hackers.

Messaging Server's benchmark results
were typical for serversfollowing the Unix
design,which, instead of queuing incom
ing mail for later delivery to mailboxes,



E-Mail Servers for the Enterprise Software Lab Report

writes the user's mailbox file at the time of

receipt. Onlyoneprocess at atimecanlock
and write to a mailbox file, so multiple
inbound messages destined for the same
user are handled sequentially. It's a trade
off: External hosts must sometimes spend
a few extra seconds delivering a message,
but mail hits a user's inbox the instant it

arrives.

MessagingServer ispriced at $1250 for
50 seats. It offers strong support for stan
dards and fast, easy setup; it earned our
respect by doing e-mail nearly perfectly.
Its low cost per seat makes it practically
irresistible for any organization running
Unix or Windows NT servers. Messaging
Server truly earns its BYTE Best star.

Eudora WorldMail

Eudora's Windows NT-based e-mail serv

er offers excellent performance and good
standards coverage. But Qualcomm's
product trailed the others reviewed here
in usability and implementation.

Eudora's WorldMail 2.0 best support
ed SMTP and extended SMTP standards,
but it fellshort on security by failingto han
dle Secure Sockets Layer (SSL) connections
for accessingmailboxes or itsWebadmin
istration interface. Though authentication
with X.509 certificates is missing, it sup
ports POP and IMAP authentication stan
dards as defined in RFC 1939 and RFC

2195, respectively.
WorldMail's Windows-based adminis

tration interface imitates Exchange Serv
er's tree view,which is sometimes hard to
navigate. Fortunately, WorldMail instal
lation defaults produce a workable e-mail
server configuration. Once you figure out
just where in the tree view the option to
add usersappears,you can configureusers
for e-mail. The built-in Web server gives
users accessto the directory, but we found
the design to be so poor as to render it vir
tually useless.

WorldMail pushed the limits of the
1OBase-T LANit was running on. It trans
ferred data at nearly the capacity of the
wire. The server acknowledged every mes
sage to test clients on delivery. However,
we experienced some operating difficul
ties during testing, including a Windows
NT crash. Fortunately, all test messages
were visible in the inbox after rebooting
WorldMail.

The package is priced attractively at
$159 for the server and 10 mailboxes. But
with so many strong e-mail servers avail
able, WorldMail's lack of polish should

www.byte.corn

MAIL SERVERS FEATURES

^ ^Netscape Lotus Novell Eudora Microsoft

Server type E-mail Groupware Groupware Groupware E-mail

OSSUPPORT

Windows NT server • • • • •

Unix server </ ; • •

NetWare server • •

Other OS _•_ OS/2 iws

SECURITY & CONTROL

X.509 encryption v3 v3 3rd party v1

X.509signatures • • 3rd party •

SSL POP & IMAP • • • •

SSLSMTP • *

Mailbox quotas • •

Multiple domains </ • • •
"

Message store encryption • •

NNTP option • ..

WEB ACCESS

User inbox option • • option

Administration * • limited WKKBM
Usersettings • • •

Web scripting option Java
MUM

Java opt. (free)
HTTP server internal inDom no in Intranet-

Ware

internal IIS in
NT 4.0

GENERAL

Mailing lists • • • •

Discussiongroups option • •
"

Proprietaryclient • • •

SMTP/ESMTP SUPPORT

Nativeor gateway Native Native Gateway Native Gateway

EHLO(ESMTPinit) • • • •
"

VRFY (verify recipient) • • •

EXPN (expand address) • • •
.,-

HELP (command help) • • • • •

ETRN (startqueue) • • • •
'

Pipelining (batchcommands) • • •

DSN(deliver/notify) • • • *

SIZE(messagesize) • • • •

8BITMIME (binary messages • -sm * v

*- BYTE Best • = yes

give a prospective buyer pause. Our lim
ited tests produced wildly mixed results.
Qualcomm lets you download and test
Eudora; check it out for yourself before
you choose, or choose to write off,World-
Mail 2.0.

Microsoft Exchange Server
A key component of Microsoft's Back
Office server suite, Exchange Server 5.5
carries the company's flag in the open-
standards e-mail server market. While the

most expensive of the servers we tested,
it is also the one that integrates most

completely with Windows NT Server.
Some of Exchange Server's hyped capa
bilitiesweren't shippingat presstime,such
as support for X.509version 3 key certifi
cates, though it does support v. 1certs.

Installing Exchange Server was gener
ally a hassle. For example, sensing that
Lotus Notes was installed even though it
had been removed, Exchange attempted
to installaNotes e-mailgateway, aborting
the whole installation; according to
Microsoft, this mayhavebeen due to a fail
ure to remove all the Notes DLLs. In any
case, we had to dissect the installation
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Linux: Standards-Compliant E-Mail on the Cheap

Linux presents a tempting alternative to the e-mail servers reviewed

here.At$49.95, Red Hat Linux 5.0 includesnot just a rock-solid
Unix-style operatingsystemthat runson Intel, Alpha, and RISC hard
ware, it also provides support for SMTP, IMAP4, P0P3,and NNTP servers
(aswell as DNS, HTTP, and other Internetapplications). Many of the
features common to commercial packages, such as X.509keycertifi
cates and encrypted mailboxes,are absent, but Linux's lowprice,min
imal hardware requirements (80386processor and8 MB of RAM), and
no per-mailbox fees make some of this leading-edge jazz lookpretty
expensive.

Red Hat is perhaps the easiest of the Linux distributions to install
and configure. Ifyou keepyour hardware simple and use supported
video and network cards, Red Hat configures itself. Onlydisk parti
tioning still presents a challenge, but even this has been greatly
improved. You can be upand running ina coupleof hours.Ifyou choose
this option during installation, all the mail-related servers are installed
and started for you. After that, every Linuxuser, current and future, is

readyto send and receivee-mail. TheirLinux user name and password
gets them POP3and IMAP4 access.

Thereis no graphicale-mail administration; infact, onlythe send-
mailSMTP server offers much in the way of configuration. However,
sendmail's configuration file isfamously bewilderingand shouldn't
betweaked bynovices. Red Hatprovides a sendmailconfiguration that
works forjust about everybody. Ablessedly simple description inthe Red
Hat manual describesaltering sendmailfor the commonrequirement
of masqueraded domains.

Whateveryou want beyond basic e-mail is either in RedHat or eas
ilyobtained from other sources. The widely respected Apache Web
server,which nowsupports SSL connections, is included.Mailing list
management, data encryption,X.509support and other features exist
for Linux, and people report great success running Linux in business-
criticalenvironments.Butto get along with Linux, you must still pos
sess a tinkerer's heart. Building the perfect Linux server takes time and
research, plus a healthy dose of patience and a love for the technolo
gy.Ifyou have these, and your organization can afford to wait a little
while,checkout Linux. You mayfind it's all the e-mail serveryou need.
Look for Red Hat on the Web at http://www.redhat.com; Linux
Internationa] lives at http://www.li.org.

script and hack the registry to fix things—
not a pretty sight. The fun continues even
after installation. For example, Exchange
Server supports Internet connectivity only
if you know enough to go through the
Internet connectivity wizard separately.
The gatewaymodule installseasilywith an
array of configuration options and a wiz
ard that names your domain and can mod
ify active users' directory records to install
Internet-valid e-mail addresses.

Exchange Server's cozy relationship
with NT makes it a natural for Windows

shops, allowingyou to easilyimport users
from any NT domain. Linking with the
domain givesyou one shared password for
fileand print access,IMAP4 or POP3 access,
and Web accessto your mailbox. Some of
Exchange Server's more glamorous fea
tures, like on-line forms, require the full

version of Outlook or the use of a special
conversion utility. Scheduling and public
discussion folders are built into the Web

interface. The interface, not available for
administration, takes a long time to ini
tialize following a connection, but once up
it is feature-rich and fairly responsive.

Exchange Server performed well but
not exceptionally, especially considering
the Enterprise Edition version we review
ed starts at $3549 for 25 mailboxes. Even

with its much-vaunted integration with
NT, Exchange Server's lack of general
usability leaves it a distant but solid second
behind Netscape Messaging Server—on
Unix or NT.

Sealed and Delivered

The e-mail server market has something
for everyone. Netscape Messaging Serv-

PRODUCT INFORMATION

Eudora WorldMail 2.0 http://www.lotus.com/ Mountain View, CA

$159 with 10-user license dominomail 650-254-1900

Qualcomm, Inc. Enter HotBYTEs No. 1073. http://www.netscape.com/
San Diego, CA
619-658-1291

comprod/server_central/
Microsoft Exchange Server product/mail

http://www.eudora.com $999 with 5-user license Enter HotBYTEs No. 1072.

Enter HotBYTEs No. 1075.
Microsoft Corp.
Redmond, WA Novell GroupWise 5.2

Lotus Domino 4.6 http://www.microsoft.com/ $718 with 5-user license

$2490 (with Domino server) ; exchange Novell, Inc.

$55 to $69/user Enter HotBYTEs No. 1076. Provo, UT

Lotus Development Corp.
Cambridge, MA Netscape Messaging Server

http://www.novell.com/
groupwise

617-577-8500
3.01
$25/user (minimum 50 users)

Enter HotBYTEs No. 1074.

Netscape Communications Corp. at http:/www.byte.com/hotbytes
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er offers effortless setup (evenin Unix) and
easyWeb-based administration, all for $25
per mailbox. Notwithstanding our prob
lems with Lotus Domino Mail, its best fea
ture, a Notes foundation, is still the best
intranet solution for those organizations
that can't develop their own. Novell's
GroupWise gives NetWare fans another
reason to be proud: It's a solid and fast e-
mail server. Qualcomm's Eudora World-
Mail may have some warts, but at $159for
10 licenses, it's irresistibly affordable and
certainly worth an in-house trial.

Microsoft'sserverisversatile andagood
performer. It's a bit behind more recent
standards, but it's secure and it integrates
nicely with Microsoft's free Web and
NNTP servers. As they say, "No one ever
got fired for buying Exchange Server."
And finally, if you have the time and skill
to manage it and don't mind some limita
tions, Linux letsyou bring e-mail in-house
for $50.

Whether you're shooting for a certain
price, support for standards, or special
features, one of these products is sure to
meet your organization's e-mail needs.
With powerful servers now so affordable,
you no longer have to trust your sensi
tive communications to a third-party
Internet provider. Q

Tom Yager is a regularBYTE contributor who
operates an independent research labin Texas.
He can be reachedat tyager@maxx.net.

www.byte.com



Enrich Yourself.

Enjoy ^urself.
-•-

Enroll Yourself.

IBM Technical Interchange '98

Tons of advice. Thousands

of tips. Scores of speakers.

Tl '98 has the power tools

and training you need for

software development in

a cross-platform world.

Four sunny days.

Orlando, Florida.

Golf, tennis, theme parks.

Unwind in one of the

world's most fun-filled

travel destinations.

May 5th to 8th, 1998.

For information and

registration visit our web site

e-business

www.software.ibm.com/events/ti

or call us: (800) 872-7109

or (201) 557-7292.

IBM and the IBM logoare registered trademarks and the e-business logois a trademark of International Business Machines Corporation. © 1998 IBM Corp. All rights reserved.



Seven Workgroup
Printers Prove the
Future Is Color

mpowered by the ability to
bring desktop publishing,
businessreports, and promo
tional printing in-house,

companies will soon start replacing their
old monochrome printers with color
workgroup printers. For these tasks, as
well as everyday printing, the newest
batch of color laser printers are cheaper,
easier to set up and use, and more pow
erful than ever. Color laser printer costs
are decreasing (they are down $2500 to
$4500from last year), and print-quality,
long-term, up-front, and per-page costs
have dropped.

Still, color laser printers haven't re
placed monochrome printers in the way
that color ink-jet printers made black-
and-white ink-jets obsolete. Color speed
hasn't caught up to monochrome speed;
the median is about 25 percent as fast.
Similarly priced and configured black-
and-white laser printers continue to offer
faster and slightlycheaper monochrome
output than color laser printers.

Additionally, color laser price tags
haven't dropped as significantly as their
monochrome cousins. (Currently, color
laser printers range anywhere from
$600 to $3500 more than their black-and-
white counterparts.) But those deltas
are shrinking. And monochrome costper
page nearly rivals that of black-and-
white-only printers.

What the Tests Exposed
Our tests provided some interesting
results. Surprisingly, the most expensive
printer had the worst overall perfor
mance, features, and quality.Yetthe two
mostaffordableprinters in our roundup
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scored the highest in overall quality.
The age-old quality/performance

conundrum is still alive. For example, in
our tests, the best-quality printers have
among the slowest output. Printers that
were very fast tended to rank lower in
quality.There's lessmiddle ground than
we'd like to see.

On the upside, depending on your net
work bandwidth and the system you use
as your print server, your performance
can increase significantly. (Keep in mind

BYTEU EST
COLOR LASER PRINTERS

QMSMagicolor2CX

QMS's relativelylow-cost magicolor

2CX makes a clean sweep inall cate

gories, including best-overall, best-

quality,and best-value color laser printer.

that our performance tests were con
ducted via parallel port, which is the
slowest means of transmission and equals
the worst-case performance scenario.)

The Usual Suspects
We asked vendors to submit color laser

printers in the $2000-$5000price range,
with a minimum resolution of 600by 600
dots per inch, that could print three to
seven color pages per minute. We re
quested that all systemsinclude parallel
and Ethernet interfaces, and a Post
Script option, if available.

Wereceived the following seven print
ers: Hewlett-Packard HP Color LaserJet
5M, Lexmark Optra SC 1275n, Minolta
Color PageWorks PS, Panasonic KX-

Hardwan

Vendors argue that color
workgroup printers will
soon be the norm for
business. But do the newest

ones have enough quality
to justify the cost?
By Michelle Campanale

P8410Series, QMSmagicolor 2CX Print
System, Tektronix Phaser 360, and Xerox
DocuPrint C55. (Technically, these are
considered laserprinters, exceptthe Tek
tronix Phaser 360, which uses solid-ink
technology.)

IBM declined participation in this
roundup, because its Network Color
Printer is at the end of its life cycle and a
new product will be available by the
time thisissuehits.Also, Appleno longer
manufactures its Color LaserWriter.

Each printerwe tested shared some dif
ferences and a few things in common,
beyond the initial specifications we re
quested. Allprint on regular paper. Addi
tionally,allhaveWindowsNTdriversthat
successfully ran on a 200-MHz Pentium
Pro running NT 4.0 with Service Pack 3,
though this often needed some additional
prodding.

Afew of the printers exceeded our re
quest of 600by600dpi and could scaleto
800 by 450 dpi (Tektronix) andl200 by
1200dpi (Panasonic, QMS). The HPColor
LaserJet5Msupportsjust300dpi. (HPsays
its color-enhanced software elevated

the 300 dpi to a 1200-dpi-quality level.)
Only the Panasonic printer includes a

straight-through paper path, which han
dles mixed media well since it avoids a

series of turns. However, nearly all the
printers we tested will handle at least one
form of mixed media.

Additionally, most of the printers we
tested minimally support Printer Control
Language (PCL)5c, PostScript 2, or both
built-in languages.Panasonic's KX-P8410
isthe first color workgroup laserprinter
withbuilt-insupport forWindowsGraph
ical Device Interface (GDI), which is a



CONTROL PANEL

A front-panel LED display allows out-of
band management and status updates
for those times when remote

management is less than convenient
orjustplain unavailable. ^ « |

FUSER ---.--«_._.
After four colors are

imaged and available to the
transfer drum, the paper

makes one pass by the
transfer drum, picks up all
four primary colors, then
exits through the fuser.

«. -"""""""
RAM— •"*

While many of the printers
we tested come standard with

20 to 36 MB, they are expand
able up to 32 to 76 MB.The
system pictured offers 24 MB
standard and can support up to

384 MB.

CONTROLLER BOARD

Contains the processor, memory, support chips,
and sometimes the hard drive. The one pictured
contains a slide design, where the entire con
troller slides into the back of the printer for quick
access to the SIMMs.

TOP VIEW

TONER

Look for toner trays
that are clearly

marked and keyed,
even color-or shape-

coded, to prevent a
toner cartridge from

being inserted in the

wrong place.

PRINT ENGINE

Fast and faster RISC print engines power
the newest crop of color laser printers.
The one pictured contains a 133-MHz
NEC Vr4300, which speeds job
throughput to 4-8 color pages per minute
and 16 monochrome pages per minute.

PRINT DRUM

Here, the photoconductor consumable is an OPC
belt instead of a drum. For four-color prints, the OPC
belt makes four rotations. Once each rotation, the

OPC belt is discharged by the laser and picks up
one primary toner color, which is then sent to the
transfer drum.

- SERIAL

- SECURITY KEY

-BUZZ BOX/ALERT DEVICE

- ETHERNET

_ — - PARALLEL

host-baseddevicethat depends on the host
systemand the GDI capabilities ofWindows.

Another exception is the Tektronix
Phaser 360. This printer supports PCLfor
monochrome only and utilizes PostScript
3. This new PostScript has an expanded
font set, including 136built-in fonts. Print
ers with PostScript 3 include a "pull" print
feature and boast an improved ability to
print Web pages.

Technology
This small group of color laser printers
offersclearevidence of justhow far printer
technology has evolved. With PostScript
3 and GDI,in addition to new compression
techniques, faster RISC processors, falling
RAM prices, and straight-through paper
paths, it's easy to see why these printers
can get 10to 14pages per minute in mono

www.byte.com

chrome and three to six pages per minute
in color.

But beyond these technical advances,
the keyattributes havenot changed. Buy
ers still want the right balance of perfor
mance, price, and quality. Wedefine per
formance primarily from speed of printing
and return to cursor. We judge quality by
aseriesofsubjectivecomparisons between
the printer's color output and an original
photograph. The printers' street prices
help us complete our competitive analy
sis. From these criteria, we form the basis
for our rating system.

Beyond quality, speed, and value, we
look at the printer's color and black-and-
white costsper page,estimatedbytheven
dor. Alsoimportant to us is usability: the
ease of maintenance and setup, including
documentation and manageability. To

Illustrations based on the

QMS magicolor 2CX.

establishan implementation score, we add
in the printer's features, including war
ranty and technical support; driver sup
port; color-matching, utility,and network
management software; cost of toner
replacement; print modes; and the abil
ity to print from a floppy disk.

Technology and innovation in ink-
transfer methods, as well as the innova-
tiveness of the print engine, help us com
plete our rating package.
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COLOR LASER PRINTERS

ith the color laser printer
I market experiencing falling

4 _H prices andleaps in technol-
Iogy, picking the rightcolor

laserprinter shouldn't bedifficult,right?
Wrong. Finding the right combination of
color laser printer attributes is far from
a black-and-whiteproposition. Formany
people, price and performance take a
back seat to quality. For some people,
brand recognition is key, followed by
quality and features.

For most people, however, a brand
name will get you only so far, price is a
key determining factor, performance can
affect the total cost of ownership, and
qualityreignssupreme. Sprinklein agood
dash of features and usability, and that's
a recipe sure to please a lot of people.
Such isthe approach we take for our best-
overall rating, broken down in this way:
30 percent speed, 40 percent quality, 10
percent usability, 5 percent features, 10
percent price, and 5percent costper page.

First in Its Class

Weawarded the best-overall printer hon
ors to the QMS magicolor 2CX, because
ithasthe bestcombinationofquality, per
formance, price, and other printer attri
butes. The magicolor 2CXwas excep
tionally fast in the black-and-white
exercises we threw at it, but it slowed
down a bit when executing our color
chores. However, the benefits outweigh
the wait. The magicolor 2CX's quality
scores in our subjective tests topped all
others, and its color and clarityat 600by
600dots per inch are excellent.

Xerox's DocuPrint C55 and Panason

ic's KX-P8410 printers are second and
third best overall, respectively, in com
bining quality and performance at a
decent price. When we printed Xerox's
color business graphic, we noticed that it
could create smooth and ridgeless shad
ows. However, its colors (most notice
ably red) were oddly much darker when

TECH FOCUS

Pass the Paper, Please
Historically, color laser printers have made up

to four passes, one for each color, during the

four-color print process. To bring speed up

and costs down, companies have had to devise

a more efficient color print process. Today,

however, new technologies and techniques

are available. The ramifications ofthese more

efficient print processes primarily affect

speed, though color quality and total cost of

ownership are added benefits.

The QMS magicolor 2 uses a four-color

print process where the paper passes through

just once. The organic photoconducting car

tridge (OPC) belt makes four rotations. Once
each rotation, the OPC belt is discharged by

the laser and picks up a primary toner color,

which is then sent to the transfer drum. After

four colors are imaged and available on the

transfer drum, the paper makes one pass by

the transfer drum, picking up all four primary

colors at once before exiting through the

fuser. By moving the paper only once, the
printer maintains excellent color registration.

The Tektronix Phaser 360 solid-ink printer,

not actually a laser printer, melts the solid
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PRINT PROCESS

inks inside the printer. These inks resolidify

immediately once the image is transferred

onto paper. The inks harden rapidly and do

not bleed into the paper. The process entails

a single pass-through of the paper. Addition

ally, the technique that is used is similar to

that used in an offset press, because it does

not print directly onto the paper (or other

medium) itself.

Here's how it works. A hard anodized drum

spins as a maintenance cartridge cleans and

then lightly oils the surface of the drum. The

solid ink loaded at the top of the printer is

pressed into a heater that liquifies into the

print head. The print head keeps the ink in a

liquid state and during the print process pro

pels all four colors through piezoelectric jets
onto the thin film of oil on the drum. As the

mirror image iscreated on the spinning drum,

the paper is pulled from the tray to pre-

heaters. When the image has completely

printed onto the drum, the warm paper is

pressed across the drum as it exits out of the

printer, immediately transferring the image

onto the paper.

theywerecompared to the originalphoto
image. (Our tests were performed on all
printers' out-of-box configurations.)

We liked the DocuPrint C55's smart

design,which allowseasyaccessto the in
side. We had no trouble changing toner
cartridges or upgrading RAM. Though
this printer was not difficult to set up,
installation was lengthy due to its large
number of components.

In both the color businessgraphic and
color photo used in our subjectivetests,
the KX-P8410 produced quite true-to-life
images. However, its features and usabil
ity scores were such that it gained only
third-place status.

The printers from Lexmark, Minolta,
and Tektronix trail behind in close inter

vals. Though the Tektronix Phaser 360
excelledin speed and uniqueness, which
includes its efficient toner-cartridge
designand PostScript 3support, itsgrainy
quality and long warm-up time for melt
ing its wax ink cubes brought down its
features, usability, and qualityscores.The
Phaser 360 also has an eye-popping 174
resident fonts. HP's Color LaserJet 5M
represents the least desirable combina
tion of printer characteristics. Also,it was
a bear to set up and configure.

Easyon the Buy
Color laserprinters are rapidly declining
in price, making them affordable for most
businesses. Once an expensiveitem, color
lasers are no longer off-limits to busi
nesses that need to maximizeefficiency
and minimize costs. The seven printers
that we tested range in price from $2999
to $5199, with the majority closer to
$2999.

The QMS magicolor 2CX stands out
as the best value among all the printers
we tested. At $3200, it has one of the best
scores in our subjective color tests, when
compared to the other printers' docu
ments that contain complex graphics.

In addition to its low price, its con
sumablesare not outrageously expensive:
$99 for black-and-white and $129 for

color. Its 2 cents per monochrome page
(at 5 percent coverage) rivals mono
chrome-only printers. However, its 11
cents per color page (at 20 percent cov
erage)isslightlyhigher than averagecom
pared to its competitors. Its rated duty



IIHR ATING RESULTS
BEST OVERALL

QMS Magicolor 2CX
Best-overall honors go to

the QMS magicolor 2CX,

whose mix of speed and

quality stood out among its

peers. Additionally, its mak

ers factored in a winning

combination of features,

usability, technology, and

cost per page.

BEST VALUE

QMS Magicolor 2CX
At $3200, QMS's magicolor 2CX

represents a real bargain in rela

tion to its quality. Also, its con

sumables won't burn a hole in

your pocket.

BEST QUALITY

QMS Magicolor 2CX
QMS's magicolor 2CX

offered quality to be reck

oned with in both 600-dpi

PostScript and PCL config

urations. And it is capable

of scaling to 1200 dpi. Best

for business graphics, pro

motional material, desktop

publishing, and for some art

uses, the magicolor 2CX

offers surprisingly true-to-

life color.

WEIGHTING

Usability

WEIGHTING

Cost per page Usability
Features

WEIGHTING

Cost per page Usability

PRICE TECHNOLOGY IMPLEMENTATION PERFORM

QMS magicolor 2CX $3200 • ••* • *•• • •*

Xerox DocuPrint C55 $3500 • *• • ••• *•••

Panasonic KX-P8410 Series $2999 *••* • • *•••

LexmarkOptra SC 1275n $4450 • ••• • •••• • •••

MinoltaColor PageWorks PS $3299 • ••* • •• • •••

Tektronix Phaser 360 $3695 • ••* • •• ••••

HP Color LaserJet 5M $5199 • •* • • *••

***** Outstanding **** Very Good *** Good ** Fair * Poor

cycle is up to 5000 color pages per month
and 20,000 or more for monochrome.

At $2999, the Panasonic KX-P8410 also
represents a good buy. Continuing in
descending order of value, we come to the
$3500 Xerox DocuPrint C55, followed
closely by the $3299Minolta Color Page-
Works PS. Further down is the $3695 Tek

tronix Phaser 360. The $4450 Lexmark

Optra SC1275ntrails just behind. Finally,
the $5199 HPLaserJet5Malsobringsup the
bottom in the value arena. (The best-value
score is broken down as follows: 75 per
cent print quality,15percent performance,
5 percent features, and 5 percent usability.)

Image Is Everything
In the best-quality category, comprised of
75percent quality,15percent speed, 5per
cent usability,and 5percent features, QMS
was again the clear winner. The magicolor
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2CX is our top pick for producing top-
quality brochures and professional-look
ing reports. And, unlike some of its com
petitors, it will do well for some artistic,
prepress, and desktop publishing func
tions. Interestingly, though, we saw no dif
ferencein itsqualitybetween 1200 dotsper
inch and 600 dpi.

The QMS magicolor2CXalsohasa high
usability rating, because of its easyinstal
lation and setup, well-implemented Win
dows NTdrivers, quickwarm-up time, and
its dummy-proof procedure for replacing
the toner.

As in the best-value category, the Pana
sonic KX-P8410 was second best in the best-

quality rating, with the Xerox DocuPrint
C55 trailingcloselybehind. Followingjust
behind are the printers from Minolta and
Tektronix. The latter was the only printer
we tested with a single paper pass; this

VALUE OVERALL RATING

• •••• •••*• •••••

• ••• •••* •*••

• •••• •-*•••• ••*"*••

*••• ••• ••••

• ••• •••• -*"*•••

• • ••** ••••

• •* •* •••

impacts speed positively.The Phaser 360's
quality left much to be desired, however,
evenat 800dpi. It supports PostScript3but
Printer Control Language (PCL) only for
monochrome.

The Minolta Color PageWorksPS, con
versely, offers excellentcolor output at 600
dpi, and it's the only one that prints from
a floppy disk. It prints legal size for black-
and-white only.The Tektronix Phaser 360
can scale to 1200 dpi but offers little dif
ferencein qualitycompared to its600-dpi
setting. Also, itwon't print legal-size paper,
giving it a slight disadvantage. At second
to last,Lexmark'sOptra SC 1275n gained
its ranking due to obvious rigid edges at
600-dpi PostScriptand noticeable pixela-
tion at 600-dpiPCL. Finally, the HPprint
er's quality was worst on all counts, most
notably due to its 300-dpi output and
weak, faded-looking color.

APRIL 1998 BYTE 1 2 3



•
Something Old, Something New

Panasonic's KX-P8410 Series and Tektronix's Phaser 360 are both

firsts. Panasonic'sGraphical Device Interface (GDI), whichallows
seamless transaction with Windows OSes,is not new, but the

KX-P8410/sthe first GDI-based networked colorlaser printer. Tektronix
adds Adobe'snew PostScript3 to its Phaser360. It offers such enhance
ments as extended fonts and Web-ready printing.

Pigment-Based Inks L<

A number of color printers that create good to excellent prints have
been introduced over the last several years, but virtuallyall of them

share one common defect: Theprints don't last. Dye-sublimation and
ink-jet prints do well indark-keeping.Whenexposed to the light,how
ever,they quicklyfade away.Coating a print with a UV filter helps, but
not a lot.The weak link in the chain is the dye-based inks themselves.

Several printer manufacturers have released a new generation of
pigment-based inksthat offer significantly longer lifespans for prints.
Itested a large-format printer, Hewlett-Packard's 2500 CP, that prints
up to 32 inches wide and a desktop model, the AlpsMD 1000, to see
how the new pigment-based inkscompare to their dye-based cousins.

The $11,995 HP 2500 CP is a true 600- by 600-dot-per-inch
PostScripts printer featuring a large-capacity CMYK inksystem that
uses both dye- and pigment-based inks. It comes with a 2-GB hard
drive, 20 MB of RAM (upgradable to 68 MB), and a JetDirectcardfor
connection to a network, PC,or Mac.

The inksystem itself is a marvel. Included in a set are 410 milliliters
of each inkcolor,a print head, an inkcartridge, and print-head cleaner.
When necessary,the print heads stop and replenish themselves. There
is no need to primeor pumpthe systemto get it going,and it iscapa
bleof longperiodsof unattended printing.The2500 CPprintsa 3- by
2-foot image in 17 minutes and cuts it when it's done. Itcan simulta
neouslyrasterize one print whileprintinganother one, usingan Intel
960 HD processor, and can nest multiple printsofvarioussizesinmem
ory and laythem out for printing for efficient paper use.

Before working with the pigment-basedinks, Iransometests with
the standard dye-basedinkson a varietyof media as a pointofcom
parison. For one test, 1scanned an8-by 10-inch gouache painting (flat
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You Say You Want a Revolution

Minolta's Color PageWorks PS hasa verysimplerevolving
system of toner cartridges. Openthe cover,and the

photosensor drum and toner outlet are covered and out of the
way.This makes changing the tonera cinch.

sting Impression

opaquewatercolor) at 600dpionan HP 6100Cscanner, usedthe 2500
CP's raster-imageprocessor (RIP) to blowit upto 24 by30 inches, and
then printed it on a matte paper stock. Exceptfor the enlarged size,
the print was indistinguishablefromthe originalindetail,color,tone,
and surface quality.Assured that the hardware was doing its job, I
switched to the pigment-based inks.The results were very close but
not identical.

The Alps MD 1000isa $349desktop printerthat usesthe pigment-
based AlpsMicroDry InkSystem.The Micro Dry inks use ribbons in
separate cartridges to deposit the ink in resolutions of up to 600 by
1200 dpi.The MD 1000 uses a thermal controller to send data to the
print head, creates high-density print patterns in units of 40 microns
perdot,andfusesthe dryinkto the printmedium. The resulting prints
have no paper warping and are water-fast

Inaddition to the standard CMYK colors,the inkcartridgescomein
white,whichoffersa dramatic result not available in other printing
systems. There isalsoa cartridgethat provides a transparent protec
tive-finish coat. TheMD 1000 prints up to 8 by10inches on a variety
of media, including laser paper, overhead transparencies, and card
stock.Alpsalso sells a high-performance photo-realistic paper that
yields results that, in certain cases, rival traditional photographic
media.Theweak linkin the Alps system is the cartridges themselves,
which must make multiple passes over the surface of the print me
dium, inevitably leaving traces on the si rfaceofthe print.

Whileno digital print I'veseen so far can be considered truly archival,
prints made with the new generation of pigment-based inks will
unquestionably providesignificantly longer-lived prints than those
created with traditional dyes. -David Em



his Hardware Lab Report
represents the first of a new
generation ofhands-on prod
uct tests to be done entirely in

the newly upgraded BYTE Lab. For this
particular group of printers, we modeled
our tests after those originally developed
for BYTE by NSTL, with some additions.
The areas we tested include performance
(primarily output speed) while printing
a variety of images, monochrome image
qualityasmeasuredbya set of standard
izedtest pages,and subjective juriedeval
uations of color quality on both pho
tographs and business graphics.

All tests were conducted using a Com
paq ProLiant 800 with a 200-MHzPen
tium Pro and 160 MB of RAM running
Windows NT 4.0 Server with Service Pack

3 (SP3). The printers were connected
directly to the test system's parallel port.

Before testing, we set up each printer
and installed its drivers to verify that it
worked properly. During this phase, we
uncovereda number ofproblems.On the
Hewlett-Packard prinrer, for example,
the Printer Control Language (PCL) driv
ers didn't work properly under NT,
although it printed just fine with Post
Script.HPverifiedthat SP3 had "broken"
the drivers that came with the machine,
but we got new ones from its Website.

Performance
Before each performance test, we re
booted the computer and the printer,

and installed the drivers to ensure there

would be no conflicts. Initially,we ran the
NSTL/BYTE InterMark tests to measure
print speed for both text and graphic
imagesin both PCL and PostScriptmodes.
Then we discovered that those tests

wouldn't run on rhe Panasonic printer,
which uses a Graphical Device Interface
(GDI) instead of PCLor PostScript. A few
PCL printers also gave us trouble
with tests, although they printed
fine with normal applications
such asWord and Photoshop.
Therefore, we also tested all
the units by printing, from
Word 97, a 10-page com
pound document con
taining font changes,
graphics, and color. In
addition, we measured
the time to produce the
first page and uncov
ered some surprising
variations.

Our test plan called for
generating a weighted geo
metric average of the indi
vidual subtests, but the Inter-
Mark test's failure to run on the

Panasonic printer presented a thorny
problem. With no time to create anew set
of benchmarks, for those tests we could
not run, we assigned the Panasonic
printer scoresthat were the averageof the
other six. This was not a very satisfactory
solution, because in practice with normal

BYTE Editors Rate Performance vs. Quality
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Performance: Based on print speed. Quality: Based on subjective ratings.
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applications, it wasone of the fasterprint
ers in the group. However, it seemed to
be the best we could do and still rate the

KX-P8410.

Quality
There were two components to our image-
quality tests: objective ratings of such
thingsasminimumlinesize,closeness, and
text rendering (forbothnormalandwhite-

on-black images),plus edge straightness,
and gray-scale rendering, all

done using black only. In
addition, we prepared

two special color pages
(both JPEG files) to reflect

the real-world use of these

printers. One page had four
photographs chosen for sub

tleties of color that would be

difficult to reproduce, and the
other had business graphics,

including a map and a flat
color logo.

We printed these two sam
ple pages from Photoshop, using

each printer in its best-quality output
mode onto quality laser-printer paper.
We made all prints at the printers' high
est resolutions except for the Panasonic
printer.

It iscapable of 1200dots per inch, and
indeed produced stunning results on
smaller images. However, the unit we
received for testing had only 8 MB of
memory installed, and it balked at our 6-
MB test files. Therefore, we ran the KX-
P8410's quality prints at 600 dpi.

For both pages, we prepared an expen
siveIris print to serve asan absolute color
reference. A jury of 14 BYTE staffers
judged the pages (identified by a letter
only) on a 1to 10scale.For our finalqual
ity ratings, the objective tests counted 70
percent, and the subjective color quality
30 percent.

Overall Ratings
For our overall ratings,we weighted price
at 15 percent, quality at 40 percent, per
formance at 30percent, and features and
usability at 5 percent each. We did com
pute separate ratings, using different
weightings,basedon qualityand valueas
criteria. However, the results didn't
changesignificantly. -Russell Kay
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OLO R PRINTERS| FEATURE

Street priceas of 1/30/98
Overall rating

SPECIFICATIONS

Dimensions (HWD ininches)

Weight(pounds)
Ratedenginespeed (pages perminute)
Enginemanufacturer
Standard/maximum RAM

Memory-compression technology
Maximum resolution (dpi)
Maximum interpolated resolution (dpi)
Processorspeed (MHz)/type
Interface

Bidirectional/ECP parallel port
C-sizeparallel/LocalTalk/lrDA port
Simultaneous activeports
Printer-descriptionlanguage

Hewlett-Packard

HP Color LaserJet 5M

$5199

14.8x24.4x19.3

102.5

2-3(color)/10(B&W)
Konika

36/76

Memory Enhancementtechnology(MEt)
300x300

1200 x 1200 withHP ImageREt1200
40/AMD 29040 RISC

10Base-T Ethernet,parallel
(serial optional)
•/•

NoV/Optional
•

Enhanced HP PCL5 with color

Adobe PostScript 2

PAPER HANDLING, CAPACITY, INKS
Input/output traycapacity(sheets) 250/100
Capacity (sheets)/price ofextra input tray 250/$445
Usetraysfrom previousmodel Noprevious model
Heaviest paper(pounds) 24
Numberof paper paths 1
Paper types

Cost of replacementtoner
Low-ink/toner alert

Estimated cost (incents)perpage
Tonerorcartridgecapacity(pages)

SOFTWARE AND DRIVERS

Rateddutycycle(pages permonth)
Drivers

Plainpaper, includinglegalsize,
transparencies, glossy paper, up to 24-lb.
paper stock

$8.95 (black)/$43.95(color)
•

1.8(B&W)/5 at 15%coverage(color)
3Kat5%

30,000 (colorat 5% coverage)
Windows 3x,95 (except Win95 32-bit),
NT,OS/2, Mac OS, DOS

Lexmark International, Inc.
Optra SC1275n

$4450

15.87x19.8x20.75

77

3 (color)/12 (B&W)
N/A

32/32

RAM Smart

600x600

N/A

66/lntel 1960 RISC

10/1OOBase-T Ethernet,parallel
(serial optional)
•/No

Optional/Optional/Optional
•

PostScript2,PCL5,PCL6

250/250

250/$124
N/A

43

1

Plain paper,including legalsize,
transparencies, labels, up to 90-lb.
paper stock

$75 (black)/$69 (color)
•

2 (B&W)/11 (color)

4.5K(B&W)/3.5K (color)

20,000 (color)
Windows 3x,95, NT,OS/2, Mac OS

Minolta Corp. Peripheral
Products Division

Minolta Color PageWorks PS

$3299

20x20.9x15.7

88

3 (color)/12 (B&W)

Minolta-NC-L3001

20/68

RealTime Memory Compression
600x600

N/A

33/lntel i960JF RISC

IEEE-1284parallel,Ethernet

NoV

No/*r7No

Adobe PostScript 2 and
PCL5c

400/250

250/$129
•

90

2

Plain paper, including
transparencies, labels,envelopes,
letterhead,postalcard,upto 90-lb.
paperstock.LegalonB&W only.
$69 (black)/$84(color)
•

2 (B&W)/11 (color)

4.5K(B&W) at 5%/3.5K (color)

30,000 (color), 75,000 (B&W)
Windows 3x,95, NT

Driver applet features SworSIMM Self-install/uninstall N-up printing, watermarks,
negativeimageand mirror

Watermarks/booklets • (PN/PostScriptSIMM)V •/No •

Thumbnail (n-up) printing • 4-up/16-up •

Manual duplexing •

RAM requiredon PC forGDIprinting N/A N/A 15MB

Highest PCL PCL5 PCL5 (color)/PCL6 (B&W) PCL5o

PostScript interpreter/printgear PostScript 2 PostScript 2 PostScript 2
Other printemulations/modes N/A PCL5/PCL6 N/A

Color-matchingsoftware included • •

Utility softwareincluded N/A •

Networkmanagement software included • •

Application softwareincluded N/A •

Resident fonts 45 built-in scalabletypefaces(35
intelligent, 10TrueType)

75 scalable fonts in PS/PCL5,45
scalable in PCL5. Fontvision available

39 type 1 (PS),35 Intellifont (PCL),
1 bitmap,10 TrueType

Printsfromfloppydisk N/A •

Printsto edge ofpage

CUSTOMERSUPPORT

Warranty length (years)/coverage
Toll-free phone
Toll number

On-line address

HotBYTEs

• = yes;
N/A= not applicable.
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1/On-site

800-527-3753

208-323-2551

http://www.hp.com

1080

1/P,L,F,R

800-539-6275

606-232-2000

http://www.lexmark.com
1081

Warranty: P = parts; L= labor:
F = freight to repair center; R = return to customer.

+**••*- Outstanding
** Fair

1/On-site

800-459-3250

See Web site

http://www.minoltaprinters.com
1082

*•*• VeryGood •** Good
*Poor

at http://www.byte.com/hotbytes/



Panasonic Computer Peripheral Co.
KX-P8410 Series Digital Color Laser

QMS, Inc.

QMSmagicolor 2CX^^
PrintSystem ~yf

Tektronix, Inc

Phaser 360

Xerox Corp.
Xerox DocuPrint C55 Color Laser

Printer

$2999 $3200 $3695 $3500

• *•• ***** **** ****

18.2x20.1x19.4 15.3x19.7x19.3 13x15.8x19.8 16.5x18.5x16.5

120 90 70 89

3.5(color)/14(B&W) 4-8(color)/16(B&W) 6 (color) 3-6 (color)/12 (B&W)

Matsushita,Electrophotographic Hitachi HL-1 Tektronix Sharp

8(8410E)/72(8410N) 24/384 24/48 24/64

Lossless QMS proprietary N/A N/A

1200x1200 600x600 800x450 600x600

N/A 2400x600 800x450 N/A

16/lntel 133/NECVR4300RISC 100/RISC 50/AMD 29040 RISC

Parallel, SCSI,(Ethernet optional) 10Base-T Ethernet,parallel,or serial 10Base-T Ethernet (1OOBase-Tor
Token Ring opt.), parallel, (serial opt.)

IEEE-1284 parallel interface (serial
optional), Ethernet

•/• •/No •/No •/No

No/No/No No/Optional/No NoV/Optional No/Optional/No

• • • •

GDI PostScript, PCL5C, HPGL,and line-
printeremulations

AdobePostScript3, PCL5for
monochrome

PCL5cand PostScript2

Upto 850 250/250 200/200 250/150

250/$125 250/$479 625/$495 250/$595
N/A Nopreviousmodel • N/A

44 90 32 24

2 1 2 2

Plainpaper, includinglegal
transparencies,envelopes,
paper stock

size,

labels,upto 90-lb.
Plainpaper, including legalsize,
transparencies,envelopes,labels,upto
90-lb.paper stock

Plainpaper, transparencies, up to
32-lb.paperstock.Nolegalsize.

Plainpaper, includinglegalsize,
transparencies,labels,envelopes,up
to 24-lb.paper stock

$84(black)/$170(color) $99(black)/$129(CMY) $99 (3color/2blackinksticks) C,M,andY$50each/K$18

• • •

3(B&W)/10(color) 2 at 5% (B&WJ/11 at 20% (4-color) 6 <10 at 20% coverage

12K(B&W)/1OK (color) 10K (B&WJ/6K (CMY) 4.3Kat5% 4K(C,M,&Y)/5K(K)

10,000 (B&W)/25,000(color)
Windows 3x, 95, NT

Hyper-Tetra colormatching

20,000 (B&W)/5000 (color)

Windows 3x, 95, NT,OS/2, Mac OS,
SunOS, Solaris, AIX, HP-UX,
SystemV.4, SiliconGraphics
N/A

N/A

Windows 3x,95, NT,OS/2, Mac
OS, Unix

N/A

20,000 (50% B&W,50% color)

Windows 3x, 95, NT,OS/2, Mac OS,
Unix

http://www.panasonic.com/alive
1083

•/No Viasupplied Win 95 Adobe driver •/No

• • Viasupplied Win95 Adobe driver •

• •

16MB N/A N/A N/A

N/A PCL5c/GL2 PCL5 monochrome PCL5c

N/A PostScript emulation PostScripts PostScript2 (optional)
N/A LN03Plus,XE5, CGM, (CCITT optional) HPGL N/A

• • • •

N/A • • N/A

N/A • • •

•

No resident fonts 42 resident fonts (PS), 18 scalable 174 resident fonts 35 with PCL (Intellifonts), 35 with PS
(scalable Adobe Type 1fonts)
Optional

1/P,L,F- 90 days/On-site 1/On-site 1/On-site 1/P.L

888-744-2424 800-523-2696 800-835-6100 800-832-6979

201-348-7973 334-633-4300 503-682-7377 716-264-2466

http://www.qms.com
1084

http://www.tek.com
1085

http://www.xerox.com
1086
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Why cant I

simplify
enterprise-wide

i security?
HulUAi Information security is amajor issue facing many companies today.
Implementing corporate security policy throughout an enterprise isa significant
challenge and can be overwhelming, to saythe least. At AXENT, we understand
because we've helped hundreds of organizations worldwide take control of security
and protecttheir information assets. AXENT simplifies the complexities of enterprise
securitybyoffering a broader range of solutions than anyother vendorto protect
your companyfrom threats on both sidesof the firewall.

AXENT's OmniGuard8 information security solutions enable you to:
• define, implement and manage security policy across hundreds or

thousands of systems from a central location;

• detect and respond immediately to suspicious activity or attacks on
corporate systems, Web servers and firewalls;

• perform centralized user administration, resource management and
provide one-time user authentication;

• protect valuable information in the event of laptop computer loss
or theft;

• securely authenticate remote users over dial-up connections or via the
Internet with low cost and easy-to-use software tokens;

• protect your network from hackers with high-performance,
award-winning firewalls.

AXENT's OmniGuard family supports morethan 25computing platforms including
Windows9 NT, Windows 95, Windows 3.X, UNIX®, NetWare and OpenVMS.
While others talk about enterprisesecurity, AXENT hasthe solutions today!

For more information about how we can

secure your company's information, simp
call 1-888-44-AXENT, ext. 8266 to receive
FREE copy of the Information Security
Handbook for Enterprise Computing.*
Visit our website at www.axent.com.

'tor a limited time to qualified respondents only.

AXENT0
The SOURCE for Enterprise Security

•Qualified respondents only. ©1998 AXENT Technologies, Inc. All rights reserved. All product names are trademarks or registered trademarks oftheir respective companies. All specifications
are subject to change. UNIX isa registered trademark of TheOpen Group. Microsoft isa registered trademark of Microsoft Corporation inthe United States and othercountries.

Enter HotBYTEs No. 174 at http ://www.byte.com/hotbytes/



I i{4U I4U.Z Object Database

We've waited a long time forJasmine, CA's new object
database. It's a worthy contender. By Barry Nance

Jasmine Challenges Traditional Databases
Hhebusy marketplace for data

base software just got busier.
Computer Associates' CA-
IngresrelationalDBMS, which

competes with Oracle, DB2, Adaptive
Server, and SQLServer, has a new object
DBMS siblingcalledJasmine.CA'sJasmine
1.1—no,you didn't blink; 1.0never hap
pened—is Fujitsu's OD2 database en
hanced by CA with Webaccess and visual
object-oriented programming tools.

Atleastfor the present, Jasmine far sur
passesthe object orientation of the pop
ular RDBMS products. OD2isa top-qual
ity object-oriented database, but its sales
have been lackluster. Why does CA
believe it can sell an object DBMS by
adding OOP tools to OD2 when Fujitsu
couldn't sell OD2 without them? This was

but one of the many questions I asked
while evaluating the Windows NT ver
sion of Jasmine in my network lab.

Vendorsof the popular databases, real
izing the value of object-oriented data
stores, took a small step toward object
DBMS techno logyby providing for bina
ry large objects(BLOBs) and user-defined
data types. However, I found that the
OD2 database within the Jasmine prod
uct offers a high levelof true object tech
nologythat includesmultiple inheritance,
classand instance properties (attributes),

TECHNOLOGY * • • •

IMPLEMENTATION * • •

and methods. Indeed, I particularly like
Jasmine's abilityto fullytraverse an inher
itance tree at run time. Jasmine also
comes with support for a wide range of
data types, including image, video, text,
3-D VRML, audio, streaming video and
audio, geographic, and financial.Jasmine
is an exceptionally good repository for
multimedia.

Jasmine itself runs on NT and several
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Enter HotBYTEs No. 1015.

Jasmine's visual design environment includes

an object class browser and a database inspector.

Unix flavors (HP-UX, Solaris, and AIX),
while clients can be NT or Windows 95

machines. I began testing Jasmine on a
32-MB Pentium II machine running NT
Server 4.0 and almost instantly ran out of
memory as the page file doubled in size.
On a 64-MB machine, Jasmine behaved
better; you should plan on givingJasmine
lots of RAM.

The Jasmine Application Develop
ment Environment (JADE) component,
which runs only on Windows NT and
Windows 95, is a visual design aid for
Jasmine-based applications. JADE emits
Object Data Query Language (ODQL)
programs, which Jasmine stores as data
base objects. At run time, the database
server executes an object's methods by
parsing and interpreting the ODQL.
ODQLitself is a full-featured object-ori
ented language that is somewhat like
Smalltalk, and I find it's as easy to use

**•*• Outstanding ••**+ Very Good •*• Good *• Fair * Poor

as Oracle's PL/SQL database language.
Draggingand dropping objectsinJADE

lets you easily design the rudimentary
structure ofan application. With JADE, I
both designed database schemas and de
veloped programs that populated the
schemas.With itsExplorer-like interface,
JADEcan be an administrative tool as well
as a development environment. Its tree-
view display of objects is conducive to
defining classes, modifying classes and
objectsin the database, editing classprop
erties, and building methods and queries.

InJADE parlance, a client window and
associated program code together are a
scene.Each scene isan application screen
or Webpage that you assemblevisually
by manipulating JADE objects.The visu
al design environment uses an event-
action metaphor to help you relate pro
grammatic database behaviors with
pushbuttons and other graphic controls.

continued
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Jasmine's emphasis on multimedia
shows in JADE, which offers predefined
actionslikeplaying audioor videothatyou
can specify for mouse clicks or other
object-generated messages. In the lab,
JADE eased the programming burden by
prompting for appropriate parameters as
I created multimedia-based Web pages.
Managing multimedia with Jasmine is
child's play and in stark contrast to the
hoopsyouwouldhaveto jumpthrough to
retrieve and display BLOBs through an
RDBMS such as Oracle. However, once I
progressed beyondmerely publishing mul
timedia, I quickly found myself coding
databaseserverODQL statementsbyhand
to instantiate the business logic of the
application.

I usedJasmine's WebLink component
to gather and present data via a browser
window (Jasmine comeswith plug-insfor
both Internet Explorer and Navigator).
WebLink provides facilities similar to,
though lesssophisticatedthan, Microsoft's
Active Server Pagesand Remote Data Ob
jects technologies for storing and retriev
ing database content from within HTML
documents. Unlike other dynamic HTML
tools, WebLink stores the HTML docu
ments themselves as database (Jasmine)
objects. Running as a Common Gateway
Interface (CGI) processlaunched bya Web
server, WebLink receives data-retrieval
requests from the Webserver, accesses the
Jasmine database via a WebLink server,
and produces responses in the form of
dynamic Web pages. A WebLink tem
plate is a Web page containing WebLink
data-access script statements along with
model HTML. I quickly and easily de
signed a Web-based application using

Welcome to

WebLink!
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WebLink is a tool that enables you to set up
Interfaces on the World-Wide Web to any pre
existing Jasmine database. You can also use
WebLink as part of a system In which Jasmine
databases are designed specifically to
underpin a Web server, for example, In a tele-
shopping application.
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Jasmine's WebLink component isa tool for publishing
Jasmine database contents via Web pages.

TECH FOCUS

WebLinktemplates to publish a collection
of multimedia objects (audio and video) I
hadstoredinaJasminerepository. CA sup
plies a number of sample templates with
Jasmine, and I found creating new tem
plates quite easy to do.

AsIprogrammed asmallbusiness appli
cation with Jasmine, I used server-side
ODQL to define not only the data objects
butthe behaviorsof thoseobjects(i.e.,class
esand theirmethods). Eachdatabaseentry
wassimplyaprogram objectwhose lifetime
persistedbeyondthat of the runningofthe
application, a concept that is natural and
easy to work with (see the Tech Focus).
FromJava, on the other hand, Istruggled a
bit with JDBC callsto the Jasmine database.
The programming became easier when I

DATA TYPING

Let's Stop Impeding Performance
No official ANSI or ISOstandard exists yet for object databases. Jasmine closely follows the

current Object Database Management Group(0DMG)object model, 0DMG-93, which pro
poses a direct relationship between objects within programs and objects in a database. The

result is a reduction in "impedance mismatch" as programs retrieve, manipulate, and store

database material. Mismatch is the extra work a program does to convert database entries

to and from its own format (dates are a prime example). Thisextra work can sometimes add

30 to 40 percent to the bulk of a program. In contrast, programs written in Jasmine's own

Object Data Query Languageand (viaJasmine-supplied bindings)C,C++,and Java can oper
ate directly on entries in a Jasmine database. Indeed, Jasmine stores methods in the data

base as objects belonging to a specific class. Jasmine-based applications can dynamically

modify and extend class- and instance-level methods and properties. Oracle's PL/SQL and
Microsoft's Transact-SQL languages also give you server-side data manipulation, but they

lack ODQL's object orientation.
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gave up on JDBCand used the supplied
JasmineDB classto access data. IfoundJas
mine's Java classes to be ODMG 2.0-com-
pliant, permitting direct object-to-object
mappingbetweendatabaseand program.

Lab testing showed Jasmine to be
robust, but it wasn't as fast as Oracle or
SQL Server running on the same comput
er. Jasmine's architecture is necessarily
multithreadedand SMP-aware. Isay"nec
essarily" because a server workload con
sisting of both data storing/retrieving as
well as concurrently executing methods
canbe a considerablecomputingburden.

Partly because oftheweightoftheCom
puter Associates name, partly because of
the new tools, and partly because of the
growing need for databases that can mod
el complex multimedia-based business
operations via objects, Jasmine will be
much more popular than OD2. Compa
nies that have embraced object-oriented
programming as a corporate standard will
be some of the first to adopt Jasmine. But
trusting your data to a new database is a
risky decision. Oracle, IBM, Sybase, and
Microsoft don't have to wave the white

flag of surrender quite yet. Applications
not needing object technology willpersist
for a long time to come. 13

BarryNance, a computer analyst and consul
tant for25 years, is theauthoro/Tntroduction
to Networking,(Que, 1997),Using OS/2Warp
(Que, 1994), and Client/Server LAN Pro

gramming (Que, 1994). Youcan reach him at
barryn@bix.com.
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Odds are Sun won't hit paydirt with its Ultra S and 10—
one is lean on features, one is lean on value. By Tom Yager

Sun Makes a Desktop Gamble
nix workstation manufactur

ers curse their limited market.

Once in a while, a brave ven-
Idor makes a stealthy foray

into desktop territory, trying to entice
some lucrative business away from Intel
and Apple. The latest example is Sun
Microsystems. Armed with a new Ultra
Ili CPU, some impressive performance-
enhancing technology, PCIslots, and a
lower price, Sun's Ultra 5 might turn a
few Mac and PC heads. But the more

powerfulUltra 10workstation offerslit
tle in the way of value.

Prior Unix workstation vendors'

efforts to woo the desktop market have
been characterized by low-performing
systems in boring configurations. This
time Sun avoids a few of its previous mis
takes,but not enough to entice.The Ultra
Hi, though, does perform well relative
to previous SPARC chips, as the bench
marks show (see chart on page 132).

Standard features of these newSolaris-

based systems include 100-Mbps Ether
net, digital audio, accelerated graphics,
roomy 4.3-GB hard drives, expandable
RAM, and, for the first time, PCI slots.
Signsof miserlyold designhabitscanstill
be seen, however, and these may make it
more difficult to push PCsand Macs off
power users' desks.

Breaking Even?
Of the two machines, the Ultra 5 looks
the most likeaSunproduct and sportsthe
familiar pizza-box chassis. The front of
the Ultra 5 cabinet is uncluttered. The

optional CD-ROM drive mounts in the
system's only front-accessible 5^-inch
drive bay,and the floppy drive occupies
the only exposed 314-inch bay. Actually,
there isanother bay:Anodd flip-up door
revealsaspacefor,ofallthings, aPCCard
socket. The socket is not a very desirable
option, unless you test PCCards, and it
leavesno room for a second, sorely need-

TECHNOLOGY * * * *

IMPLEMENTATION • • * *

PERFORMANCE • • * *

FEATURES • *

USABILITY • * •

ed 3M-inch drive bay.
Among the most notable and surpris

ing twists in the Ultra 5's design is the
abandonment of SCSI in favor of En

hanced IDE. I was initially disappointed
with Sun's choice of EIDE for the drive

controller. It's typically much slower than
Wide SCSI and can place a serious drain
on the system. But Sun seems to have
worked some of that out. In sequential
I/Operformance tests (bestcase),the EIDE
drive churned out buffered writes at 5.7

MBps, and it read at 5.8MBps. Inboth cas
es the CPU utilization (18 percent write,
15 percent read) was within respectable
limits. Random-access operations, like
index and directory-tree searches, fared
poorly,however.Additionally,the drive's
low rotational speed (4500 rpm) and
slower access time hurt it when seeking
was required. Synchronous (unbuffered)
writes, which for Unix are also seek-in-
tensive, tested worst of all, clocking in at

***** Outstanding **** VeryGood *** Good ** Fair * Poor

ULTRA 10

TECHNOLOGY * * • *

IMPLEMENTATION * * *

PERFORMANCE * * • *

FEATURES • • *

USABILITY • • •

only 266KBps. Fortunately, synchronous
writes are not needed as often in Solaris

because lazycache flushing isn't nearly as
lazy as under Windows NT.

An additional disk controller, like the
Adaptec SCSI designed for this platform,
is the only way you'll be able to add hard
drives and backup devices to the Ultra 5.
Ifyou plan to upgrade your drive,proceed
with care. Solaris is infamous for making
integration of off-the-shelf drives diffi
cult. Sun won't support or encourage the
use of off-the-shelf IDEdrives, nor will it
publish a list of certified drives.

The on-board display controller is the
quite capable ATI Rage 3D+ DVD. Why
doesSunarbitrarilylimitthisworthy chip
to 8-bit2-Dgraphics?Sun isprotecting its
market for add-ons and stratifying its
base-model configurations by not ship
ping standard high-color graphics. But
who will settle for 256 colors when CAD,
graphics design,Webauthoring, and oth-
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er workstation-class applications now
expect at least 16-bit color?

The star attraction inside the Ultra 5 case
isthe trio ofPCI slots.These are32-bit,just
like the ones in PCs—but don't think of

plugginginyour favoritePCI card justyet.
Only a very limited number of cards are
supported now on the Ultra platform,
from FibreChannel adapters to multiport
serial boards.

Sun's base system price of $2995 gets
you 64 MB of RAM and the 4.3-GB hard
drive, but nothing else. The recommend
ed configuration for most uses is 128MB,
especially if you run the hungry Com
mon DesktopEnvironment (CDE) graph
ical shell. With 128 MB of RAM and a CD-

ROMdrive—our test configuration—the
price of the Ultra 5 rises to $3595.

Is it worth it? That much money buys a
lot ofPCthese days.Forthat, you can have
128MBof RAM, Ultra-Wide SCSI, and true-
color, accelerated 3-Dgraphics. Youcould
buy a 333-MHz Pentium II, or even an
Alpha. I still have a fondness for Unix, and
I like this little system.But too many of the
corners Sun cut are important to me. If
you've got a $3600 budget, the Ultra 5's
performance and features aren't so allur
ing that you shouldn't also consider a PC
or Power Mac in that price range.

Doesn't Stack Up
Like the Ultra 5, the Ultra 10 comes stan
dard with 100-MBps Ethernet, digital
audio, accelerated graphics, roomy 4.3-GB
hard drive, expandable RAM, and PCIslots.
Configured with 256 MBof RAM, a CD-
ROMdrive, and 24-bit graphics, the Ultra
10's base price slides in at a pause-induc
ing $7895. For that additional $4300, you
get the 24-bit Creator graphics subsystem,
an additional 128 MB of RAM, a faster
CPU—300 MHz vs. the Ultra 5's 270 MHz—

and external cache bumped to 512 KB. A
fourth 32-bit PCIslot accepts a full-length
card. Youalso get the option to install one
additional 4.3-GBEIDE drive (per Sun) in
the chassis' single 5!4-inchopen bay.

PRODUCT INFO

Sun Ultra 5 $3595
128 MB RAM, 4.3-GB
disk, CD-ROM, ATI
8-bit on-board

graphics

Sun Ultra 10 $8440
256 MB RAM, 4.3-GB

disk, CD-ROM,

Creator3D graphics
adapter

Sun Microsystems
Palo Alto, CA

650-960-1300

800-786-3463

http://www.sun.com

Enter HotBYTEs

No. 1014.

at http://www.byte.com
/hotbytes/
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About the Benchmarks
I had hoped to run the new BYTEmarktests
I onthesesystems, but thecodewasn't yet
ready. To give these machines a workout, I
chose to reach all the way back to 1991. At
that time, BYTE technical editor Ben Smith

and Iadapted a collectionofuniversity bench
marks and dubbed them the BYTE Unix

Benchmark.

BYTE stopped using the benchmark some
years later, and itvanished from BYTE's on
linearchives.Butthe Linux communitypicked
it up, and since then it has enjoyed promi
nence as the de facto performance measure
for Linux systems. Remarkably, the Linux

group has resisted the urge to change it.The
BYTE Unix Benchmark's reappearance here
may be temporary, but since its results are
stillsound, perhaps you'llsee itagain.

Disk performance measurements came
froma tool Ideveloped called Bigio(see main
text for results). This C program performs
large (1- to 2-GB) sequential writes and
reads, times them, and derives a throughput
figure based on the time. The raw numbers
are useful,but don't applythem too broadly.
Few applications do sequential disk I/O, so
your actual disk throughput willbe consid
erably lowerthan this best-case figure.

BYTE Unix Benchmark Results

FP Integer Execl
(double) (dhry2) (syscall)

Shell

Sun Ultra 5 64,899 452,975 46 21

Sun Ultra 10 72,306

Ross dual-CPU SPARCplug 51,215

505,086 60 15

191,369 20 19

Pentium Pro 180/Red Hat Linux 46,577 343,137 216 161

This doesn't add up. The real value of
the Ultra 10isthat itsgraphics are upgrad
able. For about $1300extra, you can con
figure in Sun's Creator3D, which plugs
directly into the system's innovative pack
et-switchedmemory/UPAgraphicsbus.For
about $5750 list, you can upgrade to the
powerful Elite3D m3.

The Ultra 10's tower cabinet is solidly
built and attractive, but it is stricken with
one of the dumbest ideas I've ever encoun

tered: The case's cover removes from the

bottom. To take it off, you must lift the
heavy, fragile system vertically out of the
cover, scoot the cover out of the way with
your foot, and set the system back down.

Inside the case, the Ultra 10 differs lit
tle from its affordable cousin. The slots are

laid out differently, the front fan is larger,
and the DIMM RAM sockets are more

accessible. Without one of the Creator

cards installed, the selection of ports and
connectors (including on-board video) is
identical. The Creator cards use the Sun

13W3 monitor connector, but you can
readily convert that to a DB15 using an
adapter from Sun and other sources.

On overall system performance, the
Ultra 10 delivers the boost Sun promises
from the higher clock speed, extra RAM,
and the larger cache. Numbers are up

acrossthe board compared to the Ultra 5,
with the puzzling exception of the con
current shell script test (seethe benchmark
results above). Diskperformance, not sur
prisingly, remains about the same.

Value Crapshoot
Much isbeing made about the Ultra 5 and
10's ability to run PCsoftware. Like other
Windows emulators, Insignia SoftWin
dows 95, which isoptional, makes a fasci
nating demo, but it isawholly impractical
solution compared to, say,putting a $750
Pentium system on your desk.

Of the two, the Ultra 5 is the more ap
pealing overall value due to the packet-
switched memory/UPA graphics bus, sur
prisingly fast IDE, PCI expansion, and
low cost. If you make your living on 3-D,
and a hardware-accelerated edge means
something to you, the Ultra 10 is worth
your consideration. But you should seri
ously look also at lower-cost systemsfrom
Digital and Intergraph, and also see what
SiliconGraphics and Hewlett-Packard are
up to. They're certain to respond to Sun's
challenge. B

Tom Yager, aregularcontributor toBYTE, oper
ates an independentlab in Texas. Youcan reach
Wmaityager@maxx.net.
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SilverStream serves up a RAD stew with its application server
and client, seasoned with third-party tools. By Tom Shafron

Slip into SilverStream's Web App Services
eb application development
increasingly uses visual inte
gration of precoded objects

Ia la Microsoft's Visual Basic
and opensup access to databaseapplica
tions a la Microsoft's Active Server Page
(ASP). SilverStream Web Application
Platform1.0pushesthe envelopeinboth
directions, enhancing visual application
developmentwhileimprovingback-end
Web-site integration. The server and
development tools run on Windows 95or
NT,but developed applications are acces
sibleto anyJDK 1.1 -enabled(JavaDevel
opment Kit) browser.

Included are SilverStream Designer, a
tool for building Java applications and
applets;SilverStream Server, a Web and
application server; Fulcrum Technolo
gies'FulcrumSearchServer, for full-text
searches; Sybase's SQL Anywhere data
base; and a Java development tool that
uses the Symantec Cafe Java compiler.
The SQL database provides the glue that
keeps it all nicely integrated. All Web
objectsare stored inthe database,and the
Server provides access to Designer users
as well as users of finished applications.

Strapping In forTakeoff
My hopes for a quick installation were
dashed when I had to enter every param
eter byhand when installingthe database,
a process that screamed for automation.
Even so, it took only 45 minutes before I
got everything working properly with
help from my trusty NT Event Viewer.

Ifyouhaveanyexperiencewith visual-
programming tools, you'll feel right at
home with SilverStream in no time. You

develop applications by dragging objects
onto a form, assigning them properties,
and writing code for events such as
mouse-clicks. The Java compiler stores
all code in the database, so it's available
for either continued development or
deployment. The SilverStream Designer

eflectivedele

salary

[AgDatsModiltedt

______ j

SilverStream Web

Application Platform i.o
$495, Single-User
Starter Pack

$5995, Group Starter Pack,
(Windows 95/NT for

development)

SilverStream Software, Inc.

Burlington, MA

888-823-9700

781-238-5400

http://www.silverstream.com

Enter HotBYTEs

No. 1007.

The Relationship Designer allows you to visually manage

the inner and outer joins in your database.

speaks HTTP to the server, so the server
doesn't need to distinguish between users
and developers other than to restrict
them to authorized objects.

All coding, for both client and server,
is in Java (some SQL knowledge is useful
but not required). Wizards handle most
client-side coding, saving time for every
one and enabling novices to easily inte
grate back-end databases into their sites.
SilverStream's tight integration means
that every member of your team can train
and work on one system.

Programmers can develop relational
databases, create interactive forms, and
program agents to handle everything
from interpreting and responding to e-
mailto downloading the latestnewsevery
hour. Designers can create layouts and
assigngraphics and sounds while admin
istrators create groups and assign user
permissions, all usingthe same interface.

TECHNOLOGY

IMPLEMENTATION * * *

SilverStream bundles SQLAnywhere
becauseit needs a database to run, though
many SQLdatabases will work. Applica
tion formsare compiledlocallyand stored
on the server along with any other code,
application metadata, HTMLpages, and
objects. Objects are retrieved with SQL
calls over an ODBC connection, giving
the development process a level of ab
straction that letsyou run SQLqueries on
virtually every aspect of your site.

However, this design decision leads to
one of SilverStream'spotential problems.
Database retrieval is slower than the

file-system retrieval used by other Web
servers, though a combination of opti
mization by SilverStream and the use of
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Review

servercaching offrequentlyservedobjects
should minimize problems.

Another issue related to the Silver-

Stream data store is that SilverStream sites

are not easilyportable to other platforms.
While all HTMLpages and Java code are
strictly standard, SilverStreamusesitsSQL
databaseto linkeverything. Ifyouusepre-
coded SilverStreamobjects in your code,
you would have to copy the code to the
new server and recompile it to create files
instead of the objects stored in Silver-
Stream's database. Once you commit to
thisarchitecture, itwillbetough to switch.

Cog in the Virtual Machine
All server-side programming is done in
Java via agents. SilverStream uses the Mi
crosoft Java virtual machine (JVM)on the
server, which lets you make calls to Win
dows native code through Java (see the
Tech Focus). Agents do Web-site-related
tasks that have traditionally been done by
CGI, ASP, and NT services or some combi
nation of these three, and even making
calls to Common Object Request Broker
Architecture (CORBA) objects.

Anything you can do with Java can be
executed as a server-side agent. You can
activatean agent on aschedule, in response
to e-mail or a direct user request, or when
ever a database is updated. Youcan also
have it called by another program.

NT treats agents as if they were part of
the server, giving them the same permis
sions and run-time environment. Because

agents are not applets, they have more
access to your server, including access to
the file system. Security for agents can be
handled through NT or SilverStream.

SilverStream makes it easy for a devel
oper to create applets for things such as
forms that have traditionally been done
with HTML. While this makes Silver-

Stream very Java-friendly, it is not neces
sarily HTML-friendly.

For example, a Java form wizard can
generate a template and let you add, posi
tion, and set properties and events of any
controls you need. Using aJava-to-HTML
tool, you lose much of the functionality
(e.g.,checkboxes, radio buttons, listboxes,
combo boxes, client-side calculations,
nonform buttons, and back-end coding).
Doing HTML forms with SilverStream
means using an HTML page designer and
building in server-side logic through an
agent.

Despitethe examplesincludedwithSil
verStream,the processcan get hairy. The
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Sticking It to the Platform
It doesn't take long to run into a brick wall

with Java. Microsoft's Raw Native Interface

(RNI) offers a way around some of the limi
tations. RNI lets you call Windows native code

directly from Java. Microsoft's Java virtual

machine(JVM) isthe onlyplaceyou'llfind it,
and for a very good reason: If you use RNI,

you're no longer creating Java programs;

you're creating Windows programs.

Touse a Windows DLL with RNI, you must

create a wrapper DLL to work as a translation

layer. This is necessary because Java and

Opening Windows to Java

E- SMTP

Microsoft built two tools into its JVM to

help resolvethese and other problems related

to building Java-ized Windows programs:
Java/COM and J/direct. Both can handle all

the translation necessary to make Windows
native calls in Java.

Java/COM acts as a translation layer be
tween your Java code and a Component
ObjectModel(COM) object.Thisletsyoutreat
COMobjects as Java classes and Java classes

as COM objects. So, you can write ActiveX

controls in Java or turn Java apps into ActiveX

Windows APIs

Any DLLs

DLLs written
specifically for

usewith RNI (Java)

COM
ActiveX

Automation

OLE

Windows native code handle many things,
such as data types and structures, very dif

ferently. The fact that Windows offers more

functions than Java further complicates mat

ters. Forexample, the RNI wrapper has to take

care of issues such as pointers to functions

for callbacks, because there are no pointers

in Java.

included HTML editor is so limited that it

almost feelslikecodingwith NotePad, and
the server-side agent you need to write to
handle an HTML form is more compli
cated and time-consuming than the equiv
alent script in ASP.

I Stream, You Stream...
If you're sure visitors to your site will be
Java-capable and that first-timers will hold
still for a 1-MBdownload of Java classes,
creating forms in Java with SilverStream
is simple and powerful. The Java pro
gramming wizard that writes the code to
handle your most common tasks is also a
good Java tutor, letting you see and edit
the code it generates. The Java designer

controls. But Java/COM only lets you inter
act with C0MS\s. If you wish to call DLLs

directly, you must use another method.

J/direct lets you call a DLL without a COM

or RNI wrapper. It handles all the calling
issues, such as mapping data types and han

dling callbacks, giving you direct access to

DLLfunctions, without the fuss.

will also let you import code from other
applications, including JavaBeans.

The bugsIfound havemostlybeenfixed
in release 1.01, now available. I found this
an eleganttool for developingWebappli
cations quicklyand efficiently. Ifyou don't
worry about putting allyour apples in one
basket and are developing an intranet or
extranet application, a better combination
of development and administrative tools
willbe hard to find. SilverStreamisa pow
erful, well-thought-out package, despite
its meager support for HTML. 13

TomShafron, president ofPolychrome Interac
tive, a New York City new mediaagency, can
be reachedvia e-mail at ts@polyint.com.



Jerry Pournelle
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Good Enough Is

Good Enough

Spring is around the
corner, and the Orchids
and Onions are sprouting
in Dr. Pournelle's garden.

• am weary of writing about
adventures, and even more
weary of having them. Fortu
nately, although there have

beenadventuresaplentythismonth, Ican
spareyou the tales.Thiscolumn givesmy
annual User's Choice Awards plus the
annual Orchids and Onions parade.

Ground rules: since it is impossible to
see and use everything, I can't possibly
pretend that Iknowwhat's "best." What
I can do is tell you about programs and
equipment that I considergood enough.
In most cases, this will be stuff I use my
self; and since I can get almost anything
Iwant, this usuallymeans I use it in pref
erencetoanythingelse. Inallcases, though,
these awards are subjective,reflecting my
opinions and recommendations.

Second, since I consider a year to end
in December instead of in time for the

January issue, I present my awards in
April. That's still the way it is.

So here we go.
Alargehalf-rotten Onion to Congress,

the FCC,and the industry in general for
making such a mess of the HDTV stan
dards. Wehave the technology and more;
we need only standards. There are argu
ments for and against all the proposals,
but there has to be a decision. Or let the

market decide. But to keep things bottled
up while the regulators don't decide is
plain silly.

A small Orchid and a large Onion to
Sun, both for Java. Java was a good idea,
and tryingto makeit standard isevenbet
ter, and deserves an Orchid. However,
suingMicrosoft overJava turns out to do
more harm than good, and gets the On
ion. The first result of this was that Net

scape took the Java logo off their prod
uct. Now that neither major browser even
pretends to standard Java, it's probably

www.byte.com

the end of Java as a standard at all.
It may have been inevitable that Java

would fragment into incompatible fla
vors, but the lawsuit pretty well ensured
that. It made Java developers choose
between the "pure" stuff with its limita
tions or the Windows version with devel

opment tools and awayof reachingsome
90percent ofWebusers. It does not seem
like a difficult choice.

An enormous Onion to Ralph Nader,
with garlicclusters to everyone involved
in bringinghim into our industry. Idon't
think we need government, or lawyers,
or both, in the computer industry; but
even ifwe do, what need have we of acon-

nonsense, and debugging programs is a
significant part of writing them.

By contrast, highly structured lan
guages such as Pascal don't need a lot of
debugging;or rather, the debuggingtakes
place as part of compilation. Pascal is
fussy about types and ranges. Once you
get the program compiled and running,
much of the debugging has been done.
Unfortunately, Pascal and big brother
Modula-2 did not generate tight and
resource-efficient code that ran fast.

Modern machines have resources out

the ears. Memory is nearly free. Proces
sor speed isso fast that we benchmark dif
ferences in seconds. Disk space is under

A large half-rotten Onion to Congress,
the FCC, and the industry.

sumer advocate who doesn't under

stand computers and has neverexhibited
the slightestinterest in them? Iamadding
to Pournelle's law: companies that need
government to help move their products
are in trouble; but companies that need
"consumer advocates"to compete are
ready for Kevorkian.

A BIG ORCHID TO BORLAND

for Delphi. When memory and disk
storage were limited, and machines were
not very fast, it was important that pro
grams be written in languages that gen
erated fast, small, and resource-efficient
code. Add to that portability to several
platforms and processors, and a huge
number of programmers adopted C.

This was unfortunate, because while C
has the merit of portable and reasonably
efficient code, it isnot very readable, and
it doesn't do strong type and range check
ing. C will compile nonsense if you write

50 bucks a gigabyte. It isfar more impor
tant that programs be out and running
fast than that they be resource-efficient.

Delphi is the old Turbo Pascal with a
number of multimedia features. It's every
bit good enough for many professional
applications, and I guarantee you that
programs written in Delphi will be out
the door quicker and much easier to main
tain than the same programs written in C.
Many cheers to Borland for fighting the
good fight; and we can hope that more
programmers will begin to see the light.

Two cheers to Microsoft for delaying
Memphis, otherwise known asWindows
98, while they do some more work on it.
From experience with the beta versions,
we like Windows 98, and I suspect it will
get a User's Choice Award next year;
meanwhile, a small Orchid for Microsoft
for waiting until they can fix some beta-
discovered problems.

Big Orchids to both Microsoft and
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Chaos Manor

Macromedia for their attention to Web

developmenttools. Iwasreadyto givethe
Chaos Manor User's Choice Award for

Webtools to FrontPage98,which ispretty
nifty; but then Macromedia brought out
Dreamweaver, which is even better.

Dreamweaver is better because it writes

cleaner HTML and because it knows how

America) for their MCK-142 Pro. The
MCK-142 hasthe heftand feeland keyclick
of the old Northgate OmniKey.It hasfunc
tion keys across the top and on the side as
well. Above thekeyboardare24keysyou
can program to do almost anything,
including address andsignature, andopen
ing programs with parameters; essentially,

For high-end graphics work, Intergraph's
RealiZm II boards have no peers.

to add new stuff without rewriting all the
oldcode.FrontPage 98 isuseful, andmany
professional Webdesignerslike it a lot; but
it does tend to besomethingofa busybody
when it comes to rewriting your code.
Dreamweaver is just enough better that it
gets the User's Choice Award for 1997.

HE MOST USEFUL WINDOWS

utilities of the year are Zip Magic and
FreeSpace, both from Mijenix. Both do
things you want done: Zip Magic makes
dealingwith ZIPand CAB filessimple and
painless.FreeSpacedoesselectivefilecom
pression to create more disk space, useful
on a desktop and vitalin a laptop. Tryboth.
You'll love them.

Not far behind and definitely on the
Orchid list: Golden Bow Systems' Vopt,
the best disk defrag utility I know of for
DOS, Windows 3.1, and Windows 95;
and Executive Software's Diskeeper 3.0,
the only disk defrag utility to consider for
Windows NT Workstation or Server. All

four utilities get User's Choice Awards.
Two User's Choice Awards for video

boards: for all-around general-purpose
work, the Number Nine Revolution 3D,
which works with Windows 95 and NT, is
fast enough in both 2-Dand 3-Dfor games,
and hasgood enough color resolution and
good steady line definition for text work.

For high-end graphics work, Inter
graph's RealiZm IIboards have no peers.
We have tried a lot of them, and Chaos
Manor graphics associate David Em has
both the skills and the tasks to stress

video boards to their limits; and we are
agreed, Intergraph boardsare outstanding.

A few months ago, I wrote about the
Avant Stellar keyboard from Creative
Vision Technologies (http://www.cvtinc
.com/). It's a great keyboard, and Istill rec
ommend it.

But the User's Choice Award for key
boards goes hands down to Ortek Tech
nologies (their U.S. branch iscalled KBtek

any text string you like at the touch of a
button. The MCK-142 feelsgood and is as
solid as a rock. It doesn't have the "Win

dows" key, but then that's nothing more
than control-escape anyway.

My Northgate OmniKeykeyboardsare
old, and several have broken down. Now
I don't worry about that so much. If you
liked the Northgate OmniKey, you will
like the Ortek MCK-142.

HE MOST USEFUL PRODUCTION

software of the year was Adaptec's
Easy CD Creator Deluxe. This works with
Ricoh, Philips, andYamaha drives to make
CD-ROMsas well as audio CDs. (I'm sure
itwillwork with other makes of drives, but
those are the ones I have worked with.) It
works easily and painlessly,and can work
with CDRecordable (CD-R) and CDRewrit
able (CD-RW) drives. It has become well-
nighindispensable hereandwinsmyUser's
Choice Award for production software.

USER'S CHOICE AWARD FOR

3Com/Palm Computing's PalmPilot.
PalmPilotand Apple's Newton are mature
PDAs; I like PalmPilot better because it is
smaller.

I find I havelearned to usethe "graffiti"
symbols, and Ican makenotesrapidlywith
it. It keeps appointments, checklists, ex
pense accounts, telephone numbers, and
random notes. I have taken to carrying it
on the trail when I go hiking in the hills
with my dog, and while I wouldn't use it
to write long paragraphs of notes, it's cer
tainlygood enough for memos. Battery life
isgood, and the interface isgood. Ibelieve
I have finally found a PDA I will carry.

Toshiba's Libretto 50CT gets a User's
Choice Award for palmtops. This one is a
bit larger than the Windows CEmachines,
which means the keyboard ismore or less
usable.Iput it that waybecauseI reallyam
a touch-typist, and 50 years of habits are
hard to break.

Enter HotBYTEs No. 107 at http ://www.byte.com/hotbytes/



To properly use a palmtop, including
the Libretto, you need to be good at two-
finger typing. Some palmtop users have
developed a really odd technique using
two fingers of the right hand and the left
thumb to do shift and space. It looks odd,
but they are quite fastat it. Asfor me, Ivery
much miss the old Gateway HandBook.
Still, the Libretto, which reminds me a lot
of the Atari Portfolio, is small enough to
fit in a briefcase or shoulder bag. The
keyboard, while too small, is still large
enough to use; and the screen is readable.

I recall one night in a Moscow bar
enviouslywatchingjournalistTomBethell
write an entire column pounding on an
Atari Portfolio with two fingers. Ever
since, I have wished I had a system I could
carry in my pocket that I could do a cou
ple of thousand words with. The Libretto
is the first one asgood asthe Portfolio that
I've seen since Atari imploded.

I eagerly give my Compaq Armada
4160T the laptop User's Choice Award. I
have carried that Armada in four coun

tries, on airplanes and ships, including a
Navy missiledestroyer. I have used it for
writing in cars, hotel rooms, the ship's
wardroom, and on top of a mountain; and
while I could wish it were lighter, that's my
onlycomplaint.The keyboardisgood, the
screen is bright, the battery life is satisfac
tory,and the dockingand "sleep"software
work perfectly. There are a lot ofgood lap
tops, but this one is plenty good enough
and was the most useful to me in 1997.

IT'S A BIT HARDER TO PICK DESK-

top hardware, because a lot depends
on what you want it for.

My User'sChoice Awardfor all-around
useful desktop goes to the Compaq Pro
fessional Workstation 5000 with dual 200-

MHz Pentium Pros. Regular readers will
recall I've named, her Princess. She runs NT

4.0 (soon to be 5.0),and I use her for almost
everything: communications, graphics,
Web-page design and maintenance, cal
culations, printing, manipulating pictures
taken with my Olympus digital camera in
Photoshop, and a good part ofmywriting.
(I write my novels on an old 486 in the
"monk's cell," a room without telephones
and modems, and the computer istoo slow
for most computer games.) Princess isfast
and reliable, and I don't hesitate to rec
ommend the Compaq Professional Work
station 5000 for all but the highest-end
graphics work.

I have no need for high-end graphics

www.byte.com
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workstations, c-tree Plus's small footprint and exceptional performance has also
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Mac. Check out www.faircom.com for detailed information. You'll be glad you did.
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capabilities(e.g.,animation of3-Dobjects).
David Em does, and he reports that for all-
around utility, the most useful machine is
the Intergraph TDZ 2000 with dual Pen
tium II chips and dual RealiZm II video-
acceleratorboards. On the strength of that
recommendation plus some personal time
spent with that system, I am giving Inter
graph the User's Choice Award for 1997
in the graphics workstation category. See
David's report in this month's WebExclu
sive for more details.

Similarly, I have two User's Choice
Awards for monitors. For general all-

around use, including writing, you willnot
find one better than the 21-inch ViewSonic

PT813. That is the monitor that is attached

to Princess, and I use it every day.
The size and clarity are such that I just

sit in front of the systemwith mykeyboard
on an ordinary typing table adjusted to the
height I like and look straight ahead. No
tilting my head to use bifocals, and more
important, Ihave justabout givenup using
my prescription set of computer glasses,
except with laptops. It's a great feeling of
freedom. ViewSonichasmade high-qual
ity big monitors affordable, and if you're

i
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not using one, you're depriving yourself.
Incidentally, while artists can use much

larger monitors, for writing, a 21-inch
monitor is about right. Adjust your word
processor window so that you see a full
line without swinging your head, and
Bob's your uncle.

ViewSonic monitors with a Number

Nine Revolution 3D graphics board are
more than good enough for nearly any
thing Ido; but for those who need absolute
color fidelity, I recommend the EizoNanao
FlexScan FX E8, also 21 inches, or their
largermodel ifyou need evenmore high-
qualitydisplaycapability. Thisgivesagor
geous display. Needless to say, it is rock-
solid, the straight lines are truly straight,
and the imagesare as steady as if they are
painted on. If you need the very best, you
will not do much better at any price, and
the FXE8gets my User's Choice Award for
high-end graphics monitors.

Anhonorable mention goesto the View
Sonicflat-panel display, the VPA150. Aflat-
panel monitor meets some rather special
ized needs. It's small and light, and it does
not make a lot of heat.

It's not really large enough to write on,
but I say that because I am spoiled by 21-
inchmonitorswith brightcolors;for years,
I did my work on monitors not asgood as
the ViewSonic flat-panel monitor. For a
busy executive with a space problem, it is
the answer to a prayer: good enough for
daily use, yet handy enough to move out
of the waywhen you need the deskspace.

OR DRAWING TOOLS, YOU WILL
not do better than Wacom. My User's

Choice Award goes to the ArtZ IIgraph
ics tablet. Mine has a drawing area of 6 by
8 inches. This serves as my mouse pad as
wellasa digitizer.It stayshooked up all the
time; so long as the pen isn't brought to
the pad, the machine ignores it and lis
tens to the mouse.

When Ineed to draw, or when my hand
is tired and 1want to use the pen for a
mouse, I can do that. When I draw with
it, there are programs that make use of the
Wacom pressure-sensitivity feature, so the
harder I press, the thicker the line. The
eraser works just the way a pencil eraser
does.

I am no artist, but if I had to produce real
artwork, I'd want the right tool; and this
is it. Wacom makes them in several sizes.

I like 6 by 8 inches, but you may want a
larger one, and some like them smaller.

I have always tended to use CorelDraw

www.byte.com
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simplybecauseI learned an earlyversion,
but up to now I haven't strongly recom
mended the program because of inter
face idiosyncrasies. Comes now Corel
Draw 8,which isquite different. This one
is easy to recommend with some enthusi
asm. It wins the User's Choice Award for

drawingsoftware for 1997. Fordetails,see
David's graphics report.

NE REASONI LIKEMYCOMPAQ
machines is that they come with 100-

Mb Ethernet. Most of my machines are
only 10 Mb. Worse, half of them are on
coax (thin-wire Ethernet). The other half
use lOBase-T. The solution to that was

the Garrett CommunicationsMagnumH-
80 Personal Hub, which has a coax con
nector plus six lOBase-T sockets.

Now I havethe Garrett Magnum 600ES
PersonalHub Plus,which operates at 100
Mb. Obviously, that hasno coax slot on it;
what it does have is an uplink connector
that can be set to either 10 or 100 Mb as

needed. The 100-Mbsystemspluginto the
600ES, a line goes from the 600ES to the H-
80, and the 10-Mb systems are connected

to the H-80. It took about 2 minutes to set
up, and it all works.

If you have a small network with both
10-and 100-Mb Ethernet, you won't find
a simpler or more reliable solution than to
gettheappropriate Garrett products,plug
them in, and forget them. The Garrett
Magnum 600ES PersonalHub Plusgetsthe
User's ChoiceAwardin networking hard
ware for 1997.

There are two printers of the year.First,
for all-around printer productivity, get
yourselfan HPLaserJet4000TN.This won
the BYTE Best of Comdex award last fall,
in part becauseof the JetSend technology
that lets peripherals talk to each other
without involving you or your CPU; but
I'm giving it the User's Choice Award be
cause it is so blooming convenient.

It is easy to set up, easy to network
through Ethernet, and simple to use. It is
fast. It goes to sleepwhen not in use, so it's
not heating up the room; but it wakesup
fastwhenit hasa jobto do. Ithasgood res
olution. I can print novels that look like
finished work. It has three, count 'em,
three paper sources,and it feedsenvelopes

Moving?

and small-sizepaper well. In a word, it's
hard to find anything not to like about
the LaserJet 4000 TN.

I had my HP LaserJet II rebuilt into a
LaserJet III;it got User's Choice Awards in
both configurations and has been in use
for so many years I literally can't remem
berwhenIinstalledit. I havefinally retired
it for the LaserJet 4000TN (which is both
smaller and faster), and I have no doubt I'll
have that printer for many years. It well
deserves the User's Choice Award for the

best monochrome printer of 1997.
There are a lot ofcolor printers, and I'm

not qualified tocommentonhigh-end pro
duction-speed printers, but I can tell you
about the Alps MD4000 Color Printer
and Scanner that I use. It's not fast, but it
makesreallygood-lookingcolorprintson
slickpaper.The Micro-Dry processmakes
colorfast copies: I have one print Isoaked
in water, let dry,and hung in normal light
for almost a year. It has not faded, nor did
it run or wrinkle. This is unusual for a

color printer, mostofwhich usedyesthat
can't stand either water or sunlight.

If you need a hundred copies of a color
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report cover, go to Kinko's or your pro
fessional graphics shop. For that quick-
and-dirty copyofacolor page,or for those
five color covers, or for the 20 copies of a
page with one color graph in it, you will
find the MD-4000just the thing to have
around the office. It gets the User's Choice
Award for color utility printer.

THE USER'S CHOICE AWARD FOR

simulation software goes to Joshua M.
Epstein and Robert Axtell for Groiving
ArtificialSocieties (Brookings, ISBN 0-262-
55025-3), their first report on Sugarscape.
You can find my report in the June 1997
issueor on-lineatthe BYTE site; ifyou have
any interest at all in modeling social sci

ences or artificial life, read my report and
then get their book.

A User's Choice Award to Encyclope
dia Britannica for their CD-ROM encyclo
pedia. It installssimplyeither locallyor on
Ethernet (mine resides permanently on a
Pioneer six-pack CD-ROM changer at
tached to the NT Server), uses either Com
municator or Internet Explorer to view its
files, and is about as simple to use as the
books themselves. In CD-ROM, as in book
versions, Britannica is still the encyclope
dia to get.

DKPublishing(http://www.dk.com)has
published so many excellent CD-ROMs
this year that I hesitate to single out any
one of them; but I have no trouble at all
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Encyclopedia Britannica, Inc. Palm Computing, Inc.
Chicago, IL Mountain View, CA

800-747-8503 800-881-7256

303-743-4130 408-848-5604

http://www.britannica.com/ http://palmpilot.3com.com/
Enter HotBYTEs No. 1070. Enter HotBYTEs No. 1059.

FlexScan FX E8 about $2199 PT813 about$1449
Eizo Nanao Technologies ViewSonic Corp.
Cypress, CA Walnut, CA
800-800-5202 800-888-8583

562-431-5011 909-869-7976

http://www.eizo.com/ http ://www.viewsonic.com/
Enter HotBYTEs No. 1064. Enter HotBYTEs No. 1063.

FreeSpace $49.95 Revolution 3D (8 MB) $299
Zip Magic $39.95 Number Nine Visual Technology
Mijenix Lexington, MA
Boulder, CO 800-438-6463

800-645-3649 781-674-0009

303-245-8000 http://www.nine.com
http://www.mijenix.com Enter HotBYTEs No. 1057.

Enter HotBYTEs No. 1053.
TDZ 2000 with RealiZm II

HP LaserJet 4000 TN $2025 from $7300
Hewlett-Packard Intergraph
Palo Alto, CA Huntsville.AL
800-527-3753 205-730-2000

http://www.hp.com/ http://www.intergraph.com/ics/
Enter HotBYTEs No. 1068. Enter HotBYTEs No. 1062.

Libretto 50CT $1299 Vopt $40
Toshiba America Information Golden Bow Systems
Systems San Diego, CA
Irvine, CA 800-284-3269

800-334-3445 619-298-9349

http://www.toshiba.com/ http://www.goldenbow.com/
Enter HotBYTEs No. 1060. Enter HotBYTEs No. 1054.

Magnum 600ES Personal at http://www.byte.com
Hub Plus $995 /hotbytes/
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giving the company my User's Choice
Award as CD-ROM publisher of the year.
Their history series is excellent, their nat
ural science series may be even better,
and in general, you can rely on their titles
as being about what they claim to be.

HERE WERE A LARGE NUMBER

ofreallygreatgameslastyear. Igreatly
enjoyedInterplay's Fallout.StrategicSim
ulations' Imperialismisa well-pacedstrat
egy game. MicroProse Software's Civi
lization II was not as much better than

CivilizationI as I had hoped, but in a year
of less strong competition, it could have
been the game of the year. Origin's Wing
Commander Prophecy is much closer to
the original in terms of fun and sheer
playability. There are upgrades of Steel
Panthers, Panzer General, and other mod
ern armored warfare games.

However, the Chaos Manor User's
Choice Award for game of the year was
Diablo, from Blizzard Entertainment,
which playswell in both multiplayer and
single-player configurations. When the
boyswerehereforThanksgiving, wespent
a lot more time with that one than I should

have. If you like that kind of game at all,
you will love this one.

The first book of the month is Peter

Kent's PoorRichard's "Web Site: Geek-Free,
CommonsenseAdviceonBuildingaLow-
Cost Web Site. Check out http://www
.poorrichard.com for details; the title says
all that's needed. The second book of the

month isElizabethA.Parker's HomePage
Improvement (IDG Books, ISBN 0-7645-
3083-6), another "Gee how did you do
that?" Web-page book that's written in
English with lots of examples. It may or
may not be significant that she is married
to Rich Grace, a writer whose works I have
admired. In any event, I wish I had had
either, or preferably both, of these books
when I set out to build a Web site.

Those are myawards. Formore Orchids
and Onions, see the Web Exclusive section
of the column. 13

JerryPournelle is a science fiction writer and
BYTE's seniorcontributingeditor. You canwrite
toJerry c/oBYTE, 29 HartwellAve.,Lexington,
MA 02173. Please include a self-addressed,
stampedenvelopeand put youraddress on the
letteraswellasontheenvelope. Duetothehigh
volumeof letters, Jerry cannotguarantee aper-
sonal reply. Youcan also contact him on the
Internet or BIX at jerryp@bix.com. Visit Chaos

Manor at http://home.earthlink.net/~jerryp/.

www.byte.com
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BUYER'S
GUIDE

Essential Products
and Services for
Technology Experts

Mailorder

Top mail -order vendors offer the

latest hardware and software products at

the best prices. Page l-t-t

Hardware/Software
Showcase

Your full-color guide to in-demand

hardware and software products, catego

rizedfor quick access. Page 155

Buyer's Mart
5 The BYTE classifieddirectory of

computer products and services,

by subject so you can easily locate

the right product. Page 158
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CLONE, FORMAT, REPAIR
AND TEST ANY DISK DRIVE

STAND ALONE DRIVE DUPE-IT!
CLONES ENTIRE DRIVES

Copy entirehard drives with ease. Why
spendhoursinstalling andformatting
drives when you cando it instantly with
Drive Dupe-It! Setup anySCSI or IDE
drive with allyouroriginal software.
Connect blankdrives and press start.
You'll copy entire drives instantly!

With our combo IDE/SCSI model, you can
copy entire harddisk images from IDE to
SCSI or vice-versa.

HOT NEW TECHNOLOGY
REPAIRS DRIVES

Don'tthrowthoseused drives away!
Breathe new life into old drives with

Dupe-It! Pro. Reassign and eliminate bad
SCSI blocks and IDE defects. Put the

built-in drive repairsystem toworkfor
you. Here's how itworks: First, a precise
analysis system scansthedisk surfaces
for errors. Defects are thenmapped
around and effectively "erased". The
built-in error correctingsystem "trains"
the drive to permanently avoid defective
areas. Your datais storedonly on safe
areas ofthe disk. Capacity is reducedby
an insignificant amount, and the drive
works flawlessly onceagain.

Get the technology used bymajor repair
shopsand moderndata recovery
centers. Dupe-It! Prorepairs alldisk
defects caused bynormal wear. Drives
with excessive mechanical damage
may notbe repairable.

PRO MODEL INCLUDES FACTORY
TEST SYSTEM

Choose theDupe-It Pro,andyou'll also
have an entire factor)' drive test system
for under $1000. The Pro model gives
you theability to copy, reformat, repair,
translate, andtestanyhard diskdrive. Use
the Proto putany harddrive through its
paces. Afull factory final test andperfor
mance analysis is performed. Complete
test and repairreports are senttoany
standard printer.

STAND ALONE IDE DRIVE DUPE-IT

P/NIDI $395.

COMBO IDE AND SCSI DUPE-IT WITH TRANSLATOR

P/N SDI2 $795.

PRO MODEL LOADED WITH IDE AND SCSI INTER

FACES, TRANSLATOR, DRIVE MECHANIC, AND DRIVE
DIAGNOSTIC TEST SOFTWARE WITH PRINTER PORT

P/NSDIPRO $995.

CORPORATE SYSTEMS CENTER
www.corpsys.com

ORDER FACTORY DIRECT:

408-743-8732
CD DUPE-IT! ISSOLD AND INTENDED FOR BACKUP AND IN-HOUSE

DUPLICATION PURPOSES ONLY. COPYRIGHT LAWS MUST BE

OBSERVED. CALL FOR RACK MOUNT AND MULTI-DRIVE COPIERS.

COPY ANY CD
INSTANTLY!

CD DUPE-IT!

Instantly duplicate master CDs for soft
ware distribution. Make spare backup
copies ofyour favorite software on rugged,
permanentmedia. Producecustomdiscs
quickly andeconomically. No mastering
or multimedia experience is required.

ONE EIUTTON OPERATION.
NO PC NEEDED.

Insertyour original discand press
"start".Themultimedia processor
quickly copies anyCD to the internal A/V
hard drive. Insert blank discs and make as

many copies as youlike. You'll produce
identical, bit-1'or-bit duplicates. The
system is totally self contained — no
computer is needed.Just plugit inand
press "start". You'll getperfect copies of
any CD.

BUILD YOUR OWN CUSTOM
AUDIO DISCS!

You can make your owncustomaudio
discs without a PC! Insert youroriginal
CDs, select thetracks you want, andcopy
them. Theninsert a blankCD-R, and
you'll have a custom audio discwith just
the songs you want.

With theincluded CD mastering soft
ware, CD Dupe-It will work overtime.
Just attach a SCSI cableto yourPC or
Mac, and you're ready to design and
createyourown original CDs.

CD DUPE-IT! $1095.
CASE OF 100 BUNK DISCS JSsaML $159.
CASE OF 100 BLANK DISCS MM $199.

Enter HotBYTEs No. 110 at http ://www.byte.com/hotbytes/
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Get Trained. Get Certified

GET PAID!
oreFront offers the fastest and easiest way to prepare you for a career in
the Information Technology (IT) industry. From introductory self-study

courses to industry certifications like MCSE, ForeFront has the training to meet
your needs. Our courses are 100% Computer Based Training (CBT) to give you
flexibility unmatched by traditional training methods. Study at your own pace
using our step-by-step format, when and where it's convenient for you!

» Boost Your Income

• Enhance Your Credentials

• Increase Your Skills and Competence

• Study at Your Own Pace
• Hands-on Interactive Simulations

• No Books, Videos or Classrooms

• All on One CD-ROM!

If VnrenOm

* MCSE»,y

Become MCSE Certified ...FAST!
The ForeFront MCSE Self-Study Course™ ensures the highest rate of information
retention so that when you complete your training you'll be fully prepared to pass your
MCSE exams. You'll be ready and confident to go into the workplace to effectively plan,
implement, maintain and support information systems in a wide range of computing
environments, using Windows NT and other Microsoft® Server products.
Call now to get more details!

Become CNE Certified ...FAST!
The ForeFront CNE Self-Study Course™ provides fast, effective and convenient training to
anyone wishing to become a Certified Novell Engineer, even when hampered by a busy
schedule. Our CNE CBT allows you to learn and practice everything you'll need for full
Novell certification. Call now for more information!

Become A+ Certified ...FAST!
Getting A+ Certified will help open the way to further advancement in the corporate world.
The ForeFront A+ Certification Self-Study Course™ is a hands-on self-study course that
will give you all the technical material, knowledge and interactive exercises you'll need to
pass your exams and excel in today's competitive PC repair marketplace!

Call now to learn more!

New! Introduction to PCs Self-Study Course™
Provides the easiest and most effective way to learn the technical fundamentals necessary

for a productive and successful career as a PC Repair Technician. Ideal for individuals new
to the IT profession! Call now for more information!

it*

-30

*

-, 'rH ForeFront w

AMhKICAN

©

• Free Technical Support

• Next Day Shipping

• Performance Guaranteed
Copyright ©1998 ForeFront Direct, Inc. All Rights Reserved. ForeFront MCSE, CNE, A+ Certification and Introduction to Personal computers Self-Study Courses aretrademarks ofForeFront Direct, Inc.
The ForeFront Logo isa trademark ofthe ForeFront Group, Inc. All other trademarks arethe properties oltheir respective holders. ForeFront Direct, Inc. isa subsidiary ofForeFront Group, Inc.

Call for Special Discount Pricing Today!

1-800-475-5831
Local U.S: (813) 724-8994 • FAX (813) 726-6922

Ireland: 1800 66 00 11 UK: 0800 279 2009

Europe: (353) 1 670 3177 Fax: (353) 1 670 3211

Forefront
DIRECT

25400 U.S. Hwy. 19 N., #285

Clearwater, FL 34623

GSA# GS-35F-4628G

BM
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www.inferop.co

EXPERIENCE WHAT THE FUTURE HOLDS
In the world of tomorrow, people and machines will
connect in new and seemingly unimaginable ways.
You have an opportunityto see what the future holds
May4-8,1998 in LasVegas.

NetWorld+lnterop is the definitive networking
event bringing together over600 ofthe world's leading
technology vendors presenting products that are
settingthe standards forthe 21stcentury. Workshops,
conference sessions and tutorials conducted by cel
ebrated industry leaders will provide you with a rare

face-to-face opportunity to learn from the visionaries
who will definethe standards for the years ahead.

The centerpiece of NetWorld+lnterop is the
InteropNef'-the world's largest short-term, real-time
network. Networking masters collaborate to create a
multi-layered, operational network that has more
firepower than many small countries.

Ifthe shape ofthe network, Internet, telecommu
nications and ISP future is important to you—this is
the one event too importantto miss! huwsspa



Breakthrough the clutter of
multiple keyboards, monitors, and
mice with this latest INNOVATION
from Rose, This switch has every
feature you asked for:

Switches severalserversor computers to
a single monitor, keyboard, andmouse

Supports anymix ofPC, Apple, Sun,
RS 6000, HP 700 series, DEC Alpha, SGI,
orother computers from anykeyboard
or mouse

Front panel haskeypad for easy selection
ofcomputers and configuration

Front panel display shows computers
name and other information

Command to switchcancome from your
keyboard, front panel, or RS232 port

Simple to usekeystrokes switch
computers forfast and easy control

Builtin daisy-chaining to support up
to 256 computers

Flash memory for futureupgrade
of features

Easy touseOverView™ system gives
control and status withon-screen graphics

Many other features!

Rose Electronics invented
the first keyboard-monitor switch.
We have an extensive line of key
board and video control products
for any application,

800-333-9343
Visit our web site at www.rosel.com

electronics

10707 STAticLiFF Road Houston, Texas 77099 Tel 281-933-7673 Fax 281-933-0044
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AlltheRAW you canhandle...
FlexArray-T
SCSIRAID/J-"

Do itright. Do itwith Raidtec. The industry leading RAID manufacturer.
• State-of-the-art Fibre Channel, Fast & Ultra

SCSI RAID Systems - Up to 200MB/sec

• Tower or 19" Rackmount Configurations -
12 GBto TeraByte Capacities

• Programmable RAIDLevels (0,1,3&5)

Raidtec Corporation (USA) Raidtec Corporation (Europe)
Tel. 770-664-6066 Tel. 353-21-353440
Fax. 770-664-6166 Fax. 353-21-353799
eMall: raldtec@raidtec.com eMail: raidtec@raidtec.ie

www.raidtec.com

• PCI & Host Independent RAIDcontrollers

• Hot Swap Drive Bays, Fans &PowerSupplies

• RAlDman™ GUI Software for Remote
Alarms,Configuration & Monitoring

• LCD Status Display

• Environment Array Manager

• Auto Sensing,Universal N+1 PowerSupplies

a

CLIMB TO THE TOP

OF TODAY'S
INFORMATION TECHNOLOGY.

DeltaCorporate Services is a highly successful multi-service consulting company. Delta
was voted oneofthefastest growingprtvate companies in the United States fortwo consec
utive years (INC. Magazine). OtherDelta awards include being aTechnology Fast 500 award
winner (Deloitte & Touche) and one of the fastest growing technology companies in New
Jersey(Business NewsNewJersey).
Delta supports Fortune 200 companies in virtually all business-oriented technologies. Now
is the ideal time tojoin Delta's expanding team. Keeping pace with today's rapidly changing
corporate environments. Delta offers career development opportunities, not simply job
assignments. Positions available in NewJersey, NewYork &Texas.
Delta is currently looking for information technology professionals in the following skills:

•DBA's ^Network Professionals
•Year 2000 Programmers «QA Testers/Technical Writers
•Application Developers "Data Modelers
•PC Support/Help Desk 'Project Managers/Business Analyst
•Systems Programmers

Delta provides you with excellent compensation, comprehensive benefits, continuing
education and great growth potential. For consideration, please fax/mail your resume
(Job CodeBl) to: _ # __

Corporate Office
129 Littleton Road
Parsippany, NJ 07054
Tel: (973) 334-6260
Fax: (973) 331-0144

New York Office
2 Penn Plaza,
Suite 1500, 15th Floor
New York City, NY 10121
Tel: (212) 921-1505
Fax: (212) 921-1530

idelta corporate services Dallas Office
1701 North Collins Blvd
Suite 105
Richardson, TX 75080
Tel: (972) 664-0626
Fax: (972) 664-0246

"We Measure
Our Success

By Our
Client's Success.'

e-mail: jobs@deltacorp.com. Visit our website at www.deltacorp.com
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SURVEYS • SALES ORDERS • TIME CARDS • REGISTRATIONS

INSURANCE CLAIIVIS • PATIENT HISTORY • CREDIT APPLICATIONS

AUTOMATED DATA ENTRY

m m

If your company enters information into a database, you need TCLEform, the
data collection solution. TELE/brm reads hand print from any form. It reads any
data type irom faxed, scanned, or even Internet-based forms. The TELE/brm fam
ily of products can handle your forms processing needs, whether its a hundred
or tens ofthousands of forms each day. Create a form, print it, fax it, post it on
your Web site. One form in any format, paper or electronic. Thousands of
companies use TELEform s data collection server and robust recognition capa
bilities to reduce their dependence on manual data entry.

Phone: 760-752-5244

m Jm^vLjWvL& Mr %»r ^gF Jr W0 *m&M 9tS0 JBBmS JI^M ^KK

Find out more about
TELEform, your Total Data

Collection solution

Toll Free

888-254-8918

www.cardiffsw.com

EMPLOYMENT APPLICATIONS • TESTS AND EVALUATIONS
WARRANTY CARDS • READER RESPONSE
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AIT

Advanced iiV
**LTechnologies. Inc

Web Hosting
Co-location
E CommerceStandard features:

' Domain Name Registration
www.yourcompany.com

' Dedicated IP address

• 5 x OC 12 Fiber Optic Connectivity
• T3 x 3 redundant Backbones

1 Cisco 7000 series routers

• On-site UPS and clean power
• Full generator back-up
• 30 day money back guarantee

124 hour 7 day Tech Support
' Your own cgi-bin
' PGPTM Secure Email available
1 FREE WebFerretPRO download

' Unlimited POP email accounts

1 Unlimited email forwarding
: Email autoresponders
• Password protected directories

Live audio capabilities

1Web statistics and log files
1 Free SSL Secure server access

1 Free cgi and Java libraries
' Free AIT Mall listing
1Easy to use control panel
1 Telnet access available

(server #2,#3,#4 only)
1CyberCashTM support available

Pre-sales questions
1-910-485-2383

sales@aitcom.net

http ://www.aitcom.net

95$14^ $19^ $59^ $149
• FrontPage. 98 Extensions
• 25 MB disk space
• 2000 MB data transfer/mo

• Price: S39.00 setup. S14.95/month
• Set-up and first month: S53.95

Page98

Server #1 (Standard)

• 25 MB disk space
• 2000 MB data transfer/mo

• Price: $39.00 setup. $19.95/month
• Set-up and first month: $58.95

Order Today

1-800-878-40

150 BYTE APRIL 1998

• FTP partitioning for your customers
•100 MB disk space
• Multiple domain name partitioning

Give customers www.theirdomain.com

25 add'l domains per server #2 account
S20.00 setup/S2.00month

• 4 GB Data Transfer

• Price: $49.00 setup. $59.95/month
• Set-up and first month fee: $108.95

Server #3 (Reseller Plus)

• 400 MB disk space
• 256 MB RAM

• FTP partitioning for your customers
• Multiple domain name partitioning

• Give customers www.their-domain.com
• 75 domains per server #3 account
• $20.00 setup/$2.00monfh

(additional domain name)
•10 GB of data transfer

• Price: $95.00 setup. $149.95/month
• Set-up and first month fee: $254.95

Dedicate i Server J Bandwidth

• $495.00 setup/S495.00 month • 56K thru Tl thru T3
• Scalable bandwidth available • http://aitcom.net/bwidtli.htni

.http://ailcoin.net/altworkycolocatc.htm
• Server of your choice

Enter HotBYTEs No. 118 at http://www.byte.com/hotbvtes/



:om A 2 SCSI Cables - Terminators - Cases
qui Teflon Cables & Active Terminators. Our knowlec

SCSI Vue Active
Terminator m

SCSI Vue Gold
Diagnostic Cables

wgFVr

Benefits;

• No Loss Of Important Data
• Faster Performance

• Test Cable Integrity

Gold External Ultra SCSI Cases Custom Teflon Internal Cables
Ultra SCSI Custom Teflon Cable Available

torn Enclosures in 1 Day for Raid & Arrays
B/s ,i registeredtrat

Benefits:

• LessErrors, UltimatePerformance^
• Silver Wire Improves Signal Qualfi?
Features:

• Perfect 90 Ohm Impedance • Custom in 1 Day
• TriplePronged Connector - GoldcontactsSilverWire

'rcWMa__
ality •

$599

From:

$59
Four models available with optional Remote LED
Pak. These are the finest terminators available,
they fix SC5I problems and improve reliability.
Benefits:

• Improves SCSI BusPerformance
• LessErrors;More ReliableData Transfer
• DiagnosesProblems• AnalyzesSignalQuality
Features:

• Active Regulation • Fast 50 &FastWide 68
• Status Indicators * Gold Contacts

-"~*»" „ Acj.i-.':i ••SCSI
V-^- ^jSwitch IRepeater

Benefits:

• Upto 14 Devicesto 1Computer
• Share DevicesBetween 2 Computers

Features:

• 2-1Active DigitalSwitch/Repeater
* Regenerates SCSI Signal fo- Long Runs

Diagnostic Adapters
Styles: Gender Changers
•Both 50 pin and 68 pin

(all combinations)

e BusChanger
n Ml pin mi 50 pin hus)

1
Styles: 68 pin Driveto 50 Bus

• 68 Pin Drive to 50 Pin IDC

(runs wide drive as narrow)

Styles: 68 Pin Adapter Wtdete-59-Pin-Narfew
• 68 Pin External Adapter to 50 Pin

$49 (converts Host Adapter)
68 Pin to 50 Fin Centronics

or .50 Pin MicroD Adapters
idgliiiiii

Styles:ForAdaptec UltraWide Cards
• Adapters with partial
termination built in for 68to 50

converters (converts Host Adapter) *W"

From:

Features:

• Diagnostic Indicators • Large Ferrite Filters
• TripleShielding (Unique Design)

4>3~7 •Double Gold 20u" Plated Connectors
• ExtraHeavy26 Gauge Wire • 100StylesinStock

Teflon 90 Ohm External Cables

$159From:
Benefits:

• Ultra SCSI40 MB/s operation
• Fixes Ultra SCSI Cable Problems

Features:

• Perfect 90 Ohm Impedance Match
• Triple Pronged Connector With Gold contacts

W.8mm Ultra SCSI Cables
3e-=- _j :

• Faster Performance

• Test Cable Integrity
.• No Loss Of Important Data

Features:

jBJjjB' New ,8mm Ultra SCSI Connector
• TripleShielding (Unique Design)

Double Gold 20u" Plated Connectors

Diagnostic Indicators • Large Ferrite Filters

$t09

V 4

14 &29 Bay Ultra SCSI Towers

_fe|

$999

$99

Temperature ALARM!
Automatic Monitor & Control

.f|

The Vertical 3.5" Case Kit offers a

small transportable package. Ideally ^
suited for moving around, this durable
case can take a beating. Universal 35
Watt power supply. From:
The Horizontal 3.5" or 5.25" Case Kit

Offers a stackable solution

for any desktop need.
Shown with Optional Bay
Cooler installed.

Open Fare anil Closed Face Miidcls Available.
Optional Stl or l.B Inlun" Cables Available.

$59

Dual Fan &

Bracket S29

••••:•• • '•.-•""HIPP""

Bay Cooler Kit keeps those
PHOTUltra SCSI Drives .

COLD as ICE!

HOT SWAP Pull Out Bays
Compatible with all 50 pin &68 pin , '
SCSI Buses upto Fast SCSI 2.From: 379.00 \ <***•

RACK MOUNT S-Bay Commercial Grade Quality
Shown with optional Bay Coolers and Dual Redun
dant Power Supply.

OPTIONS:

• Ultra SCSI Cable Kit

• Dual Redundant Power Supply
• Bay Coolers w / Brackets
• Temperature Alarm System
• Slide Out (400lbs rated) Rails

14 & 29 Bay The Ultimate Large SCSI Storage Solutions
Shown with optional Bay Coolers and Dual Redundant Power Supply.
Multiple SCSI Channel Support and Modular Designed Expansion.

68 Pin Internal Cables, custom or stock, from 1 to
15 SCSIdevices per cable . We can also make Cus
tom 68 pin and 50 pin Combination Cables that
allow you to use narrow drives on a wide cable.

Features:

Active Digital
SCSI Repeater

From: §13h
Benefits:

• Models for all SCSI types
• Fixes SCSI Cable Problems

• Doubles Cable Length (up to 18')
• ActiveTermination and Signal Purification
• Ultra Fast Performance for Added Capabilities
• Diagnostic Capabilities • 30u" Gold Contacts

OEM SCSI Repeater
If you integrate SCSI Raids or
Arrays and are having problems
making it work, the Granite SCSI
Repeater will make it work. Designed to fit inside
any computer or external case. These repeaters will
double the cable length of any scsi bus allowing
you to achieve the needed distance to make your
system operate. Up to 3 repeater can be used.

SCSI Cable Tester - LED Readout
This Digital SCSICable Tester can test all the popu
lar cable styles for opens, shorts, and unreliable
operation. Battery powered for easy use any
where you need it.
Three models to

choose from:

• 50 pin IDC
50 pin Centronics
68 pin MicroD ^BPI^ $$9

pcii3, 31 iui va, aiiu uinciiauic

powered for easy use any-

#t
Styles:CustomAdapters and
Connectors that match

mostneeds. Ifwedon't ^^sl
haveitwecanmakeit. V

Temperature Alarm Systems

m

Cool Dual Fan SCSI Cases The Book ofSCSI - An Adventure
Fast SCSIDrives get HOT...but don't worry we

have the perfect solution.
iOur new Dual Fan SCSI Cases

,keep any drive cool.
^Temperature is a drives

Styles:Convertsthe 80 pin SCA
type drivesto be used with either
50 or 68 pin SCSI Buses. Three
models available. From

$2?
CjJQ Styles: Converts the 68 pin connec

tor on a 68 pin cable to a 50 IDC
female connector so that a 50 pin
drive can be used on the 68 cable.

Drive Bracket Kits- 3.5" to 5.25"
From:

$m
We carry a variety of Brackets that

allow you to mount a 3.5" drive into
5.25" bay. They include

all screw and hardware

necessary. Face panels
are also available. Also see our

Bay Cooler Fan and Bracket Kits.
tM ^re-

Temperature is the number one
cause for drive failure. Keep- ,u*f0

ing the drives monitored SCSI
can now easily be done.

• jfe' [Systems include outputs
for emergency additional compatible

fans and computer notification. I $69
worse enemy.

GraniteCablesAre The Best Because The/re Engineered Right.
Granite Cables were designed by SCSIEngineers to
be the Best Cables On The Market. Everything
about them means better performance and higher
reliability. Our design incorporates an exclusive
shield that protects the Acknowledge and Request
lines from noise. Large Ferrite beads are installed
on all cables to protect them from static and noise.
Every cable incorporates a LEDindicator that lets
you know it is operating properly. We also use
more GOLD on every cable. Add to this our imped
ance matching techniques and you have most of
what makes us THE BEST!

Hot Swap Powered Terminator

L$69 111 K** If If * JLTRA 2 SC!

D - 80 MB/s!!!

Nov/ you can safely remove any
SCSI device from a SCSI chain by
simply clicking a switch. The Hot
Swap Powered Terminator also
has an optional Power Supply so
that it can supply termination
power to portable setups or

when termination power is not

thecircuit board being supplied.

Ultra 2 LVD Wide Terminator
This is the ultimate terminator on the market. It

offers both Ultra 2 (LVD)operation and standard
Ultra Wide or Fast Wide operation, all in one
unit. Automatically senses which type of bus you
are using and configures itself to that bus. Add
our unique diagnostic capabilities and you have
the ultimate terminator. Optional remote LED

<fr f /@MH±. Pa^isalso available. Justplug it
into the front of the termina

tor and then mounted it on

the front of your computer
or monitor. Allows for easy

monitoring of the SCSIbus.

This is the fastest SCSIavailable! Twice as fast as Ultra 1 SCSIand without any of
its limitations. If you want true horsepower this is the Ultra SCSIsystem to buy.
Completely backwards compatible with Ultra 1 SCSI, Fast SCSI, and SCSI 1& 21

The key to this new SCSI Standard is the use of Low Voltage Differential Technology.
Also known as (LVD) and Ultra 2 SCSI, we can now achieve speeds that far exceed
even the fastest computers data thruput capabilities.

Ultra 2 (LVD) - SCSI Repeater I Converter
Now you can take all your SCSIdevices and run them any distance you want, (up to 75 feet)

while sharing the Ultra 2 SCSIbus. This revolutionary Repeater / Con-
Jverter will give you, not only long cable distance, but also complete
fcompatibility with the newultra 2standard. There isnoneed to have

**« D*i*G*i*T«A*L $399
Online Catalog at... www.scsipro.com The SCSI Solution Company 3101Whipple Rd. Union City,CA.94587 Ph: 510-471-6442 Fax510-471-6267

rr-.i„. u^*DVTr« M, .//,.„.„., k«/+fi ,-rt

Considered "The Bible" of SCSI

Books, it includes chapters on
SCSI basics thru Advanced SCSI.

Written so that all of us

ft 3 A can understand it, this is
<!J*«5^r a reference guidethat

can be used by anyone.
Its the best SCSI we have seen.

SCSIPRO Utilities - SCSI Repair
A combination of SCSI Utilities |
that helps you manage and diag
nose SCSI problems. Allows you
to set the drive for AV or Data

optimization. Does custom block
by block copies. Allows you to
monitor SCSI operations. For
Windows 3xx, 95 and NT

$99
Ultra 2 (LVD) - SCSI HostAdapter

.This is the fastest SCSI

I Host Adapter on the
^market. Two Times as

fast as
Ultra SCSI, Trom:

Ultra 2SCSI can $299
run upto80MB/s!

This blistering fast speed is accomplished using
(LVD) technology. This new technology also
allows you to use all the existing peripherals that
you currently own and share them with this
Ultra Fast Bus.

Cable length has also been a limitation with
Ultra SCSI, but with Ultra 2 the cable length is no
longer an issue. You can easily connect up to 15
devices on this bus and have room to spare. Also
with the use of our Ultra 1 to Ultra 2

repeater/converter you can use all of your exist
ing peripherals and your new LVD peripherals
and get up to 4 times the original cable length.

*8CSPR0

two SCSIAdapters taking up precious PCI slots.
Two models are available, the internal mode!
that mounts into your enclosure, Raid/Array
case, and the external model that can be used
anywhere.
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why have the new LaserLite^DuraTrax™, and LaserLite Pro
received such outstanding reviews?

Because metal casesprovide impressivestrength
and durability! You get over 100,000 scans from

one set of batteries! Plus, the easy-to-use

Windows™ and Macintosh™ software makes

building your application a breeze'

...and the uniquely
affordable price!

LaserLite $995

DuraTrax $625

LaserLite Pro $1195

idexm
1105 N.E. Circle Blvd., Corvallis, OR 97330

541-758-0521 • Fax 541-752-5285 • http://www.videx.com

Subscription Problems?

Ifyou have a problem with your BYTE subscription, let us know! For best service, provide a brief description

of the problem and a copy of a recent magazine mailing label (ifavailable). Ifyour label is unavailable, just

give us your subscription account number along with your name, address, and zip code where your BYTE

subscription is currently being sent. If you have a change of address, be sure to provide both your old and

new addresses. If the problem involves a payment, be sure to include copies of your cancelled check

(both sides) or your credit card statement. Please include a "business hours" phone number if possible.

Send to:

BYTE

YTE APRI L 1998

BYTE Magazine Subscriber Service

PO Box 555, Hightstown, NJ 08520

Fax: 609-426-7087

Phone: (9 a.m. to 8 p.m. Eastern Time,

Mon. - Fri.) 800-232-2983 (U.S.), or 609-426-7676

ADivision ofTheMcGraw-Hill Companies
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RAID CHASSIS
POWER SUPPLIES

RACK MOUNT

PC SYSTEMS

INDUSTRIAL

TOWERS FOR

TELECOM

APPLICATIONS

WALL MOUNT/
BULKHEAD

MOUNT PCs

PASSIVE

BACK PLANES

20 SLOT

REDUNDANT

SERVER

Global solutions

Tri-MAP
INTERNATIONAL

BS EN ISO 9002 Registered (UK)

UK Manufacturing Headquarters
Units 2&3, Kingscroft Court, Ridgway, Havant, Hampshire, UK
Tel: 01 705 424800 Int: +44 1705 424800
Fax: 01 705 424801 Int: +44 1705 424801

email: sales@map.co.uk Web:www.tri-map.com

31,000 sq ft production facility

Designed and manufactured in house by
Tri-MAP International.

Full design, customisation and production service
in the UK and USA.

Chassis, industrial CPU cards, passive back planes
and power supplies.

USA Manufacturing Headquarters
4569A Las Positas Road, Livermore, California, CA94550, USA

Tel: 510 447 2030 Int: +1 510 447 2030

Fax: 510 447 4559 Int: +1 510 447 4559

email: frimapintl@earthlink.nef Web: www.raclcco.com

30,000 sq ft production facility
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TO HOST WITH HIWAY
Serving 40,000 domains, Hiway is the world's most popular web hosting provider.

Andwithgood reason.We deliver the best performance by using the fastestequipmentavailable. Weguarantee99.5% uptime.We offer the most responsiveservice,

including around the clocksupport in multiple languages. Is it time to choose a web hosting provider? Then choose Hiway for reliability. And for performance.

And for 40,000 other reasons. Order online at www.hway.net and your site will be hosted today.

[/ 3 T3 lines to diverse backbones / 24 x 7 network operation center
/ Silicon Graphics WebFORCE Servers / 30 day money-back guarantee
/ Industrial-strength Cisco routers / 24 x 7 multilingual support
/ 99.5% uptime—guaranteed! / Accounts set up within a few hours
/ Full generator backup / Domains registered within 24 hours
/ 40 terabyte tape archive system / Serving 500 million hits per month

The world leader

in FrontPage" hosting
PLANS FROM $24.95

per month

Reseller Opportunities Available

(800) 339-HWAY

www.hway.net
(561) 989-8574

Career Opportunities Available

Hiway
'Technologies

THE WORLDWIDE LEADER IN WEB HOSTING

Managing Multiple Servers?
Think MasterConsole for Rock-Solid Control
Save Time, Space, &Money
MasterConsole is the premier KVM switch, engi
neered to provide complete, reliable control of all
your systems from asingle keyboard, monitor, and
mouse. It improves operations and eliminates the
cost and clutter of unnecessary peripherals to save
you time, space and money.

Hardware &Software Independent
MasterConsole's unique technology enables flawless
control of 2to 64 computers in any combination of

Hi Raritan
Raritan Computer Inc.
400 Cottontail Lane
Somerset, NJ 08873

E-mail sales@raritan.com http://www.raritan.com

Tel. 732-764-1

Fax 732-764-8887
ComeSee us at FOSl in

Washington, D.C., March 24-26
Booth #3012

MasterConsole and MasterVlew are trademarks ofRaritan Computer Inc. ISO 9001 Certified

Enter HotBYTEs No. 114 at http://www.byte.com/hotbytes/

PCs, Macs, and Suns, running any operating
system or application software. Ihousands
already rely on MasterConsole. So can you!
For more information call

800-RCI-8090 ext. 71
iniM!!m,.m.i
I tSflwHcn

Si

"We tried other products but they were flat-out
unreliable. MasterConsole istod-solid."

Rick Jorgenson
Manager, Information Systems
Ptecot

"r$«4
x /

New *

Control I



Add-In Boards • Data Acquisition

Video Frame Grabbers
TheVFG512-8 is a multi-featured high performance industrial frame grabber.
• Machine vision, internet publishing, robotics, microscopy, medical imaging
• 512 x 512 resolution, 25(5 grey scale levels, LUT, overlay
• External trigger, EX/IN pixel clock, optional square pixels
• NTSC & PAL video input/output, genlockable, highS/N gain
• Free library of over100 imageprocessing routines:

histograms, convolutions, edge detections, etc.
VFG512-8 (grey scale capture) $395
VIDEO GALA (Color video onyour VGA monitor) $495
HRT512-8 (greyscale capture and videooutput,

research grade s/n ratio) $995

High Res Technologies, Inc.
Tech Support: 416-248-4473

Sales: 800-884-1734 Fax: 416-248-4215
e-mail: hrt@planeteer.com

HotBytesNo. 130

CONTROL
PRACTICAL Y
A N Y T H I N G

WITH THE NEWBL1700
C-programmable controller. Ideal for
machinecontrol,embeddedcontrol,
and OEM applications. Digital and
analog inputs interface with avariety
of sensors. Perform real-time
multitasking andfloating point math.
Allows controller networking via
RS-232/RS-485.

• 32digital I/O expands to 288
• 10A/Dinputs
• 4 full-duplexserial ports
• LCD andexpansion busports
• Flash EPROM to 512k

THDse»BL1700
Configurations from

$199

Z-World's Dynamic C» software
development system includes an
integrated editor,compiler, and
debugger. Your design effortis
simplified andyourdevelopment
time is fast.

To order a development kit
or receive a FREE catalog, call:
1.888.362.3387

(USAand Canada)

Visit our web site at:
http:/www.zworld.com

WORLD

2900 Spafford Street
Davis, CA 95616 USA
Ph: +530.757.3737

Fax: + 530.753.5141

INNOVATION IN CONTROL TECHNOLOGY

HotBytesNo. 131

Low Cost A/D and Scope Card

CompuScope v LA
LITE

• 40 MS/s A/DCard' ri
• 2 Input Channels

^•J —_^^*m * Free GageScope Software
VJ%bI\J|^™ • Extensive Software Drivers
Gage Applied Sciences Inc. _-»A^C
1233ShelburneRoad,Suite400 I "OUU-OD / "«Ala t
South Burlington, VT 05403 _,. , _
Fax 800-780-8411 www.gage-applied.com

From outside the US contact: Tel: (514) 633-7447 Fax: (514) 633-0770

HotBytesNo. 138

Data Acquisition • Desktops

The '98 How-To Guide for Data Acquisition
DAQDesigner 98 takes you step-by-step through your data

acquisition application, recommending hardware and software
(including PC DAQ, signal conditioning, image acquisition,

motion control, and PC instruments) that bestfit your specific
needs. The CD-ROM includes on-line tutorials, data sheets,

app notes, and automatic product updates via the web.

National Instruments
6504 Bridge Point Parkway, Austin, Texas 78730

(512) 794-0100 (800) 433-3488 (U.S. and Canada)
Fax:(512)794-8411

E-mail: lnfo@natinst.com www.natinst.com

HotBytesNo. 139

Industrial Rackmount Computers

Industrial PC systems Solution:
Single Board Computers 486 ~ Pentium Pro
Passive Backplane 3-slot - 20-slot
Wall Mount/19" Rackmount Chassis

4/8/16 Ports Switch Box (PC/KB/Mouse)
AC PS 90 - 260V, DC PS +12V/+24V/-48V

• .-...» m - *

ACI SYSTEMS

Western Region: 1-800-983-1177
Eastern Region: 1-800-886-2243

Fax: 1-650-428-0866

Fax: 1-617-938-8037

HotBytesNo. 132

Pentium® II & Sound SBC

For Intel Pentium "II 233~333MHz CPU.

Creative Sound Blaster. Ultra DMA/33 IDE.
DiskOnChip® FlashDisk. E*Key™ Function.
PICMG Standard Complied.

ICP ACQUIRE INC.
453 Ravendale Drive, #H Mountain View, CA94043

TEL: 650-967-7168 FAX: 650-967-5492 www.icpacquire.com.tw

HotBytesNo. 133

Full Line

CPU Cards:

386SX-

Pentium® Pro

APRIL 1998 BYTE 1 5 5



Industrial Computers • Multimedia CD-ROM

ENCLOSURES

•Integrated monitors

•8 and 14 slot models

SINGLE BOARD COMPUTERS

.Pentium and Pentium Pro SBCs

•MMX Processor Support
•Onboard video and SCSI models

.8 and 14 slot ISA/PCI backplanes

PRINTERS

• Rack Mount color inkjet printer
• Easy paper &controls access
•HP 600 series inkjet printer

enclosure available

RACK MOUNT TFT LCD DISPLAYS
•12.1"Active Matrix color TFTdisplay .Equivalent viewingof a 14" CRT
•Drawer, Panel, & 1 rack unit models .800x600 resolution, 262K colors

RECORTEC, INC.
1290 Lawrence Station Road

Sunnyvale, California 94089-2220
Ph: 408-734-1290 Fax:408-734-2140

email: info@recortec.com

Call for our Rack Mount PC

Product catalog

1-888-RECORTEC
http://www.recortec.com

trademark of Intel Corp.

HotBytesNo. 142

Don't get
boxed in!

Vertical
Integration

is the answer!

Call us and

find out

why!

HotBytesNo. 143

Engineering • Design • Fabrication
• Industrial PC Enclosures

• Tower PC Enclosures

• Rackmount PC Enclosures

• Rack Systems

• Rackmount Accessories

• Rackmount Drive Enclosu res

• Redundant N + 1 Load Sharing
Power Systems

• Industrial PS2/ATX Power Supplies

Phone: 1 800 255 0267 FAX: 1 702 356 6361

Email: info@sligGr.corn Internet: httpV/www.sliger.com
Postal: 150 E.Greg Street #105 Sparks. Nevada 89431

NOWTHAT ™_^||
YOU'RE MAKING £5% •
YOUR OWN "" £$L
CDs... !NEATi """1 •j? • j [.

HOW do you /frh
LABEL THE DAMN (labels/
THINGS? .=sX^_

NEAT* Jk
DESIGN PRINT

• APPLY •PACKAGE

PRODUCE _______•
NEAT;?'
uBSSSU

fcjt.ijyvfc ~~^^^^nt/ m

PROFESSIONAL-LOOKING •„
CD LABELS & ™ L«
JEWEL CASE INSERTS USA: g&Sgg
for $79.95 PRO-PAK , *•*•<#

Europe: +44 (0)S
Mastercard-AMEX-VISA WWW.ne0.t0.COm FOX +44 (0

Ave. East Haven, OT 06512
70 "Fax 203-466-5178

00

90 561571
181 932 0480

HotBytesNo. 134
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Networking

Easy serial comm tool:

Kami (WinNT/95)

PCI or ISA bus

2-1024 serial ports per

system

High speed up to

921.6Kbps

RS-232. RS-422 or

FtS-485

Windows NT, 95,

UNIX, OS/2 drivers

^ LE'dfc-y llisUilltilluLi
Kteri-ui- J

t LEti-V Devirlujnii.uli
Ifemra 5___EI comm tool

www.moxa.com/mac

. <B Phone:408-734-2224 Fax:408-734-4442
^J -^^ >^. E-mail: info_byte§ moxa.com

Moxa Technologies -|-888-404-MOXA

Turn PC into Online-Access-Server.

HotBytesNo. 140

Who Says??
"...LANWatel fis kstt iwr DOS????

Fil_ Edit Viwvv Filter Option'; Window Hdlp

M-inixi

jForHelp, press F1 | EXAMINE' [0296 [0339

g

LANWatch32
For WindOWS 95 and NT 4.0

Precision^HessWrk, nc.

Five Central Street, Topsficld, MA 01983
(978) 887-6570 (phone) http://www.guesswork.com
(978) 887-6552 (fax) Email: inlb@guesswork.com

HotBytes No. 141



Programmable Hardware • Storage

386ex Embedded Controllerwith DOS Complete,Ready-to-Go
No Hidden Costs

FtaiMMSI
• 386EX / 25 MHz

» Up to 512KSRAM/flash
• Socket to add 512K

Flash/RAM/EPROM
• 2 Serial Ports

• 24 Parallel I/O Lines

• Watchdog Timer
• 3 Counter/Timers ,
• 3 free interrupt lines
• Battery-backed RTC ,

BORUNDCS99
includes full source

Includes DOS, uti
ities, flash file sup
32-bit processor runs
386 protected mode
CompleteCOM1/COM2
PC compatibility
Use Borland C or QuickBasic

+510-236-1151
+510-236-2999 fax £___

Cost effective controllersfor industry www.jkmicro.com iv'"!
JK microsystems

HotBytesNo. 136

^$197
$239 CITY 1

includes 128K RAM
512K flash & DOS

TH Low cost PC/104 Controller. NEwi
i Easy lo program in Borland C/C++.

Prices Start at iSI 69 Qty 1 $69OEM
• 3.8'x3.6,20/40MHz

Am188ES,EE,SRAM,
ROM/FLASH

• 60+ l/Os, RTC, LCD,
PCMCIA, PC/104,
Solenoid Drivers

i 3 RS232/485S,
Netwoprk, 3 timers,
PWM, Watchdog

i 5 ch. 24-bit ADC,
11 ch. 12-bit ADC,
4 ch. 12-bit DAC

LowCost C/C++Development Kitsfor
20+ Low Cost 16-bit Controllers with

ADC, DAC, solenoid drivers, relays,
PC-104, PCMCIA, LCD, DSP motion
control, 10 UARTs, 100 l/Os. Custom
board design. Save time and moneyl

1724 Picasso Ave. Ste A
TGD7VT Davis, CA 95616, USA
1 CKlyl Tel: 530-758-0180

c Fax:530-758-0181
~~I tern@nelcom.com
J http://www.tern.com

HotBytesNo. 135

Original Manufacturer
All steel construction Server& RAID Chassis

ORT - Qual, Dual, Pentium Pro & ATX M/B
- AMI Goliath M/B
- Digital Equipment Alpha M/B
- Intel ATX M/B
- Super Micro P« NDH M/B

American
Megatrends

mm

Super**'

DO HUH

^ NS-1400

- Front access with 14x5 1/4" exposed drive bays {NS-1400)
- Front access with 16x5 1/4" exposed drive bays (MS-1620)
- Heavy duty power supply options 400w~600w
- Hot-Swap Redundant 2 x 300w. 2 x 400w, 3 x 300w

- Alio availabfc otfter Smirr & K.UD Chassis

REMOVABLE HOT DRIVE MODULES
-WIDE SCSI, SCSI or IDE Available , Patent protected
-Perfect for RAID &removable storage application ^-

AEH CORP.
Tel: (626) 369-2608 • Fax: (626) 961-0468
http://www.aehome.com

',1997 A E Homecorporalon. Allr^lir. r.-vrr.,',!. Allota produdsorwrviw
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Business • Internet Services

Straight Talk, Straight From Your Peers.

^- Increase IT
productivity

• Lower costs

• Easily deploy
technologies

TechNet is packed

with 300,000

pages of technical

data, case stud

ies, and resource

kits for all

Microsoft prod

ucts. Plus, 3,000

new pages a

month of updates,

reviewer's and

evaluation guides,
and a knowledge

base of answers

to over 60,000

questions.

©1998 Microsoft Corporation.

"TechNet reduces

the number of calls

we make to

Microsoft0 Support
by at least 50%.

Without it, we'd

need to increase our

staff to continue

providing high

quality support."

Mark Farzan, Manager,

Network Administration

UNOVA, Inc..

Beverly Hills, CA

"TechNet gives

us insights into new

technologies, tech

niques, products,

environments and

more - to be more

productive while

saving money."

Michael Ebbeson. Director,

Information Technology
UNOVA, Inc.,

Beverly Hills, CA

GET A FREE
TechNet trial CD-ROM

Visit Our Web Site At

www.microsoft.com/ithome
To Get Your FREE Trial CD

Microsoft

Headache Free Web Hosting,
80 MB, $19.95 a Month

www.yourcompany.com and unlimited e-mail

DID YOU KNOW?
YOUR OWN

WEB SITE
IS ONLY $19.95

A MONTH

1-800-656-758V
(404-586-9999)

http://order.interland.net

Web Hosting with InterLand is Different

There are over 40,000,000 people on the
Internet today that can order your goods or
services. If you make one sale or lead form
your website, it probably pays for itself for a

year or two. It's easy. We'll help you get started.
Isn't it time to find out more?

Basic Plan includes FrontPage support,
Secure Server, Full CGI access, 80 MB

website storage and more.

Land.inc.

http://www.interland.net Fax: 404-586-0001

inter

HotBytesNo. 144
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THE BUYER'S MART
A DIRECTORY OF PRODUCTS AND SERVICES

THE BUYER'S MARTisa unique
classifiedsection organized by
product category to help readers
locate suppliers. Ads mayhave inquiry
numbers to aid readers requesting
information from advertisers.

AD FORMAT: Each ad will be

designed and typeset by BYTE.

Do NOTsend logos or camera-ready
artwork. Advertisers should furnish
typewritten copy. 2"x11/i6M ad
can include headline (23 characters
maximum), descriptive text (300
characters is the maximum recom
mended) plus company name,
address, telephone and fax number.
2"x2 5/8"ad has more space for

descriptive text (850 characters is
the maximum recommended).
DEADLINE: Ad copy is due
approximately 2 months prior to issue
date. Forexample: November issue
closes on September 15.
To place an ad in THE BUYER'S
MART, please contact your local
sales representative today.

RATES

3 3x rate

(January 1998)
6x rate 12x rate 24x rate

$960 $945
2"x1'/i."

$930 $910 $815

2"x2Va"

$1,920 $1,890 $1,860 $1,825 $1,630

•••• COLOR - Add$125

BAR CODE

Bar Code Headquarters
• Complete Bar Code Readers from $299

• Portable Bar Code Readers from $759

• Laser Gun Readers from $549

• Cordless Scanners from $595

• Two way RF Terminal - $1095

• Bar Code Labeling Software for

Windows - $295 DOS Version - $279

• Bar Code Fonts for Windows/Mac - $199

• Direct from Manufacturer

Worthington Data Solutions
800-345-4220

Phone: 408-458-9938 • Fax: 408-458-9964

In UK call 0800 393 213

In France call 0800 90 65 47

In Germany call 0130 8150 84
Rest of Europe call 353 1 6614 566

Website: www.barcodehq.com

Bar Code Products
• Bar Code Reader Packages
• Laser Scanner Packages
• Portable Bar Code Readers

• Bar Code Printing Software
• Bar Code Labeling Software
• Lasers, CCDs, Wands & Printers

• Complete Line ofAccessories

30-Day Money Back Guarantee
Lifetime Toll-Free Support

15 Years In Business

Most Items Shipped Same Day

American Microsystems, Ltd.
2190 Regal Parkway • Euless, Texas 76040

800-648-4452
WWW.AMLTD.COm

Phone 817-571 -9015 • Fax. 817-685-6232

2190 Regal Parkway • Euless, Texas 76040

HotBYTEs No. 382

CAD/CAM

CONTOURING MOTION CONTROL
FROM A PRINTER PORT! „,_.-

Indexer LPT™ software lj»il4y
VERSION 3 vis/vmc

• Controls up to six step motors simultaneously.
• Linear and Circular Interpolation.
• New features to accommodate machine control.

• Easy-to-use device driver. Super Manual.
• CAD-CAM interface available.

, _ Corporation, 1422Arnold Ave.
AbilitySystems Rosiyn.pa 19001 (215)657-4338
http://www.abilitysystems.com FAX: (215) 657-7815

HotBYTEs No. 381
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DATA RECOVERY

We Can Save It!
All Platforms - All Storage Devices

Proprietary techniques so advanced we
rescue data others simply abandon.

DriveSavers
Restoring data since 1985

1-800-440-1904
415-883-4232

HotBYTEs No. 391

The Leader in Data Recovery
• Expertise in virtually every operating system

& media storage device.

• Emergency services with calls answered
24 hours a day. Call for a FREE consultation!

ONTRACK DATA RECOVERY
Mpls • LA• San Jose • DC• London• Tokyo • Stuttgart

1-800-872-2599 • www.ontrack.com

HotBYTEs No. 385

Don't pay thousands of Dollars! Download our

DO-IT-YOURSELF
Data Recovery Software

TIRAMISU.
We support DOS, WINDOWS, NOVELLand NTFS file systems

http://www.recovery.de

Email: dala_recovery@compuserve.com

The Virtual Data Recovery Company

HotBYTEs No. 394

EDUCATION

AMERICAN INSTITUTE

FOR COMPUTER SCIENCES

• Earn B.S. and M.S. in Computer Science

• DISTANCE EDUCATION

• Object oriented B.S. program

• New courses in Java, Networking, HTML,

MIS and more

• Approved by more than 275 companies

• Follows ACM/IEEE guidelines

• Thousands of students throughout U.S.

For a free catalog 1-800-767-AICS or

http://www.aics.edu

Accredited Member: World Assoriotion ofUniversities and Colleges

GEOGRAPHICAL SYSTEMS

AREA?
CIRCUMFERENCE?

LENGTH?
Measuring any object in plan
photo, graphic - made easy.

SuperPlanimeter
www.Aristo.de

HotBYTEs No. 389

GRAPHICS

Graphic from Scientific Endeavors

Stunning scientific graphics
http://www.sciend.com

C, Fortran, VB libraries

HotBYTEs No. 397

HARDWARE

"THE STORAGE DEPOT"
• AT/ATX File Server Chassis •

• Rackmount Chassis •
• SCSI/RAID Enclosure •

• CD-ROM Tower •

• DataCarrier (Removable HDD Rack) *

1-888-33COMIX

http://www.33COMIX.com
Comix Computers Inc. Chino, CA 91710

HotBYTEs IMo. 398

HEWLETT-PACKARD
Buy — Sell — Trade

LaserJet Colorpro DeskJet
Draftpro Ruggedwriter Draft/Master
Eletrostatic Plotters DesignJet

WespecializeinDemo&Refurbished Equipment
HP 9000 Workstations and Vectras also Available

Ted Dasher & Associates
PO Box 131269 Birmingham. AL 35213-6269
Phone: (205) 263-4747 Fax: (205) 263-1108

(800) 638-4833 E-mail: sales@dasher.com

HotBYTEs No. 387

INPUT DEVICES
•

WORLD'

M 1 G H T 1 E S

M O U S

GeoMouse
www.Aristo.de

s
T

E

®
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INTERNET

NETDBC
windows nt - linux

• reporting tool from www
• connect your database to www
• dynamic and static variables
• wizard configuration
www.fastflow.com info@fastflow.com
demo and downloads available on-site

HotBYTEs No. 399

INTERNET PRESENCE

Virtual Web Hosting • 0'-T3 Connections!

www. YbuTName*com

$19.97/mo.
(800) 808-9241 / FREE "web" Page

http://PICK.NET RESELLERS Welcome

HotBYTEs No. 393

LASERJET PCL VIEWER

LaserJet PCL Conversion and Viewing Tools

View your PCL5e print files in Windows with 100%
accuracy using Visual PCL. PCL to TIF/Fax/raster
command line conversion tools. Convert PCL print
files to Acrobat PDF in DOS, Windows, UNIX for
viewing and distribution over the net. Evaluations
and full details available on our Web site. Libraries
available for OEM developer integration.

Visual Software http://www. visual.co.uk
Fax: +44 1306 742 425 geddes@visual.co.uk

HotBYTEs No. 391

PROGRAMMERS' TOOLS

High-Speed xBASE Engine...
For C, C++, VB, Delphi and Java programmers. Get
multi-user compatibility with FoxPro, Clipper and
dBASE files. CodeBase is portable between DOS,
Windows, UNIX, Mac and OS/2! Includes unlimited
client/server, ActiveX controls & visual report writer!

FREE 30 day test drive!
Call Sequiter Software Inc. fordetails
or visitus on the v/eb at www.sequiler.com

Phone 403 437-2410 FAX 403 436-2999

HotBYTEs No. 386

SECURITY

CRYPKEY SOFTWARE LICENSING SYSTEM
"Software Protection with NOhardware lock and NOdisk key"
CrypKey is software copy protection that is:

• completelysecure from any diskcopy program
• perfectfor CD-ROM or INTERNET distribution!
• cost effective,user friendly, and 100% guaranteed

to satisfy!
CrypKey can increase your software sales;

• upsell options and levels of your software
• lease or demo your software by runs or time
• enable or upgrade your customers instantly

by phone, fax or E-maill
New! uniqueReady-To-Try featureupon installallows1 trial
period only per customer. New! uniqueAdd-On feature-
add more options, levels, runs or time to existing licenses.
New! CrypKey Instant-protects in just 5 minutes with no
source code changes.
CrypKey is completelycompatiblewithMS-DOS,
MS-Windows3.x, Win32s, Win95, Win95B/FAT-32, Win NT,
and manages network licenses on all Novell and Microsoft
operating system based networks.

CrypKey Instant is Ready-To-Try.
FREE for 30 days on our web site:

http://www.kenonic.com/crypkey.htm
Kenonic Controls Ltd. Calgary,Canada

(403) 258-6200 • lax: (403) 258-6201
INTERNET: crypkey@kenonic.com

HotBYTEs No. 390

SECURITY

THE ULTIMATE SOFTWARE SECURITY
• STOPCOPY family - UNCOPIABLE copy protection
• STOPVIEW software encryption

I NETLIMIT network license metering
o DOS, Windows {3.X, 95, NT), Mac, OS/2, support

Machine Tie, Internet Protection, CD-ROM Protection,
Serialization, Date & Execution Limitation, Registration,
Remote Authentication, Concurrent User Limitation
Our products destroy ALL of our competition

BBI Computer Systems, Inc.
14105 Heritage Lane. Silver Spring, MD 20906

800/TRY-ABBI - 800/879-2224 i 301/871-1094 • FAX:301/460-7545
E-mail: bbi@bblcs.com - Web: http://www.bbics.com

HotBYTEs No. 383

VT Protect
SECURE SOFTWARE LICENSING

FOR PIRACY PREVENTION!

Incorporates a unique "adaptive" fingerprint technology that
provides security which is second to none in the industry!

Single tool allows administration of multiple products on
Windows and UNIX platforms with full integration measured

in hours, not days!

Supports customizeable licensing security and support for
multi-channel distribution and selling strategies.

An individual, node locked password generated with

VT Protect Administrator converts trialware to a full

single user product, cutting sales time and reducing

licensing headaches.

Download VT Protect Today!

WWW.VTPROTECT.COM

(888) 842-8323 / (508) 647-0464

HotBYTEs No. 396

SIMULATION SOFTWARE

Analog/Digital Simulation!
• Windows, NT, DOS • Model Libraries, RF, Power
• Power Mac, Macintosh • More Than 5000 parts
• IsSpice4 Real Time SPICE • Waveform Analysis
• Mixed Mode Simulation • Full SPICE programs
• Schematic Entry starting at $95. Complete
• New AHDL Modeling Kitl! systems, S595-S2S95

P.O. Box 710 San Pedro. CA 90733-0710 gmmi'M | C/"\£f
(310)833-0710, FAX(310)833-9658 fillUbUTT

Call for your Free Demo and information kit.

HotBYTEs No. 384

YOUR AD HERE

Add Color Impact
to Your Ad

in The Buyer's Mart.

For rates and details to

start or upgrade your
advertising,

call your local

sales representative
today.

Enter HotBYTEs number at www.byte.com/hotbytes/

A Message to Our

Subscribers

From time to time we make

the BYTE subscriber list

available to other companies

whose products or services

would be of interest to our

readers. We take great care

to screen these companies,

choosing only those who are

reputable. Furthermore,

subscriber names are made

available for direct mail

purposes only; telemarketing

calls are strictly prohibited.

Many BYTE subscribers

appreciate this carefully

managed program, and look

forward to receiving

information of interest to

them via the mail. While we

believe this information is of

benefit to our subscribers,

we firmly respect the wishes

of any subscriber who does

not want to receive

promotional literature.

Should you wish to restrict

the use of your name, please

send your request (including

your magazine mailing label,

name, address, and

subscription account

number) to:

BYTE Magazine

Subscriber Services

PO Box 555

Hightstown, NJ 08520

BYTEMagazine.
It's not for everyone.
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ADVERTISER CONTACT INFORMATION
To order products or request free information,

call advertisers directly or use HotBYTES.
Let them know you saw it in BYTE!

FREE Product Information Service:

www.byte.com/hotbytes/

HOTBYTESNO. PAGE NO PHONE NO. HOTBYTESNO. PAGENC PHONE NO. HOTBYTES NO. PAGE NC PHONE NO.

A
ACI SYSTEMS

154 DISTIWORLD(IS) 40IS20 +41-91-649-4631"
P
PANDA SOFTWARE 4132 155 800-983-11/7

146 DISTRIBUTED PROCESSING
TECH (IS)
DISTRIBUTED PROCESSING
TECH(RAS)
DTS WIRELESS (U.S.)

E

40IS18 407-830-5522
152 DIS16 +34-1-332-0054"

106 ACME PORTABLE MACHINES INC 103

ADAPTEC 82-83

ADAPTEC 84-85

626-814-0516

800-804-8886
6X19486

800-804-8886

122 1121

S6A-B

407-830-5522

888-232-8387
187

INTERNATIONAL (IS)
PCEXPO

PIMANUFACTURING

139

130

800-829-3976
ext2980

909-598-3718
8X19486 94 PKWAREINC 80 414-354-8699

118 ADVANCED INTERNET 150 800-8/8-4084 150 E-TECH(IS) CVI +886-35-777751" 141 PRECISION GUESSWORK INC 156 508-887-65/0
TECHNOLOGIES 147 EUTRON(IS) cv +3935697001 Q

QNX SOFTWARE SYSTEMS LTD
137

161

AE HOME CORPORATION

ALADDIN KNOWLEDGE

157

40IS21

626-369-2608

+49-89-894221-0

128 EVEREX(RAS)

F
112M 800-EVEREX-1 95 27 800-6/6-0566

ext1063SYSTEMS GERMANY (IS)
85 ALADDIN KNOWLEDGE 16 800-223-427/

90 FAIRCOM CORPORATION 137 573-445-6833 R
SYSTEMS LTD FOREFRONT DIRECTINC 145 800-475-5831 163 RADGUARDLTD(IS) 40IS22 +9/2-3-645-5444

159 ALADDIN KNOWLEDGE 46IS24 +972-3-636-2222 G 115 RAIDTEC CORPORATION 148 770-664-6066
SYSTEMS LTD (IS) 138 GAGE APPLIED SCIENCES INC 155 800-567-GAGE 96 RAINBOW TECHNOLOGIES (IS) 7 714-450-730D

120 ALADDIN KNOWLEDGE 112S 800-562-2543 * GATEWAY 2000 22-23 888-217-4941 96 RAINBOW TECHNOLOGIES (NA.) 7 800-/05-5552
SYSTEMS LTD (RAS)

113 GRANITE DIGITAL 151 510-471-6442 114 RARITAIi COMPUTER INC. 154 Z32-764-8886
ALPHA POWERED (NA) 8-9 888-ALPHA-45 148 GREY MATTER LTD (IS) 21 +44-(0)1364-654200" 142 RECORTECINC 156 888-REC0RTEC

86 AMERICAN POWER CONVERSION 33 88B-289-APCC
EX18199

101 GRIFFIN TECHN0LOGIES(U.S.) 102 800-986-6578 168 ROSE ELECTRONICS

s
147 800-333-9343

*

AMERICAN POWER 32A-B 888-289-APCC H
CONVERSION ext8!99 130 HIGH RES TECHNOLOGIES INC 155 416-497-6493 160 SEHCOMPUTERTECHNIK 40IS23 +49-521-94226-0

164 ARTECON 81 800-USA ARTE 116 HIWAY TECHNOLOGIES 154 800-339-HWAY
GMBH (IS)

* ATTACHMATE CORP (NA) 54 800-426-6283 * HOT BYTES (RAS) 112T
165 SERCOVM(IS) 54 886-2-26961100

174 AXENTTECHNOLOGIES 128 888-44-AXENT 91 HUMMINGBIRD COMMUNICATIONS 44 416-496-2200
157 SIEMENS NIXDORF AG PC GM5 (IS) 8-9 +49-821-8043680

ext8266 1 SILICON GRAPHICS 39 888-91-C0SM0

B
1 ext282

* IBM(NA) 12-13 143 SLIGER DESIGNS 156 800-255-0267
* BYTE BACK ISSOES (IS) 40IS2 603-924-9281 * IBM(NA) 36-37 800-730-4334 173 STARBASE (IS) 107 714-442-4440
* BYTE CARD DECK(RAS) 112N 603-924-2596 ext114 173 STARBASE (NA.) 107 888-STAR700
* BYTEEURODECK(RAS) 112R 603-924-2533 * IBM TECHNICAL INTERCHANGE'98 800-872-7109 97 STATSOFT 79 918-749-1119
* BYTE INTERNATIONAL (IS) 36-37 117 ICANECT 150 1-800-422-9213

T
TATUNG (IS)
TATUNG (RAS)
TERN INC

TEXAS MICROSYSTEMS INC (IS)
TEXAS MICROSYSTEMS INC (IS)

*

*

*

*

BYTE JOB NET(RAS)
BYTE MOVING?

BYTE ON CD ROM

BYTE SUB MESSAGE

BYTE SUB PROBLEMS

c

112L

140

141

159

152

B00-632-7946

800-924-6621

133

105

144

127

ICP ACQUIRE 155

INFORMATION BUILDERS(NA) 31
INTEL CORPORATION (NA) 40A-B
INTERLAND 157

INTRASERVERTECHNOLOGY(RAS) 112B
•

650-967-7168

800-969-INFO

800-538-3373

404-586-9999

888-429-0425

153

125

135

169

170

43

112J

157

73

73

+886-2-592-4569

+888-2-592-4569

53D-/58-0180

+31-36-536-5595

+31-36-536-5595
J * TEXAS MICROSYSTEMS INC (IS) 72A-B +31-36-536-5595

112 CARDIFF SOFTWARE 149 B88-254-891B 136 JKMICROSYSTEMS 157 510-238-1151 167 TEXAS MICROSYSTEMS INC (N.A.) 73 800-62/-8/00
99 CENTRAL DATA 138 800-482-0316 K 168 TEXAS MICROSYSTEMS INC (N.A.) 73 800-62/-8/00

COMDEX EGYPT 112 92 KINGSTON 35 800-435-0670
* TEXAS MICROSYSTEMS INC (NAJ72A-B 800-62/-8/00

87 COMPOSA(NA) 96NA2-3 888-838-2398
156 KYE SYSTEM CORP (IS) 31 +886-2-995-6645 111 TRI-MAP INTERNATIONAL INC 153 51D-44/-2030

145 COMPEXINC(IS) 40IS11 714-630-7302
L

* TL1C0WS 99
* COMPUTER ASSOCIATES 104 888-864-2368 * TV INTERACTIVE/.^ 96NA8 8003118001
«

COMPUTER ASSOCIATES 2-3 888-864-2368 126 LEOPTICSINC(RAS) 1120 +886-2-218-9068
V
VIDEXINC

88 COMPUTER DISCOUNT
WAREHOUSE

95 800-959-4239 171 LIGHTNING
INSTRUMENTATION (IS)

12-13 +41-21-654-2000
109 152 541-/58-0521

* COMPUTER MUSEUM (NA) 96NA7 M
98 VIEWSONIC 59 800-B88-8583

AGFNT8119?
118 CORPORATE SYSTEMS 144 408-743-8732 155 MACROVISION(IS) 40IS12 +353-1-667-1111 149 VOCALTEC LTD (IS) 40IS15

nULIi 1 U 1 IGZ.

+9/2-9-562121
CENTER/CSC * MCGRAW-HILL COMPUTER 113 614-759-3666

w* COSMO SOFTWARE 111 888-91-COSMO BOOKCLUB
ext282 * MCGRAW-HILL COMPUTER 112A-B 614-759-3666 101 WIBU SYSTEMS AG (IS) 102 +49-)

121 CUBIX CORPORATION (RAS) 112 800-953-0147 BOOK CLUB (N.A.) 101 WIBU SYSTEMS AG (N.A.) 102 800-986-65/8

89 CYBEX COMPUTER 53 205-430-4000 * MCGRAW-HILL/BETABOOKS 101 212-512-2481 100 WINBOOK COMPUTER 11 800-211-895/
PRODUCTS CORP 123 MICRO 2000(RAS) 1126 800-864-8008 CORPORATION (NA)

164 CYBEX EOROPE (IS) 40IS2 +35361471877 172 MICRON ELECTRONICS CII-1 800-362-7306 162 WIZCOM TECHNOLOGIES 40IS20 +9/2-2-532-8222

D * MICROSOFT CORPORATION 19
LTD (IS)

X* D.E. SHAW &COMPANY (N A) 96NA5 * MICROSOFT CORPORATION 28-29

• DATA COMMUNICATIONS 64-65 212-512-4733 * MICROSOFTTECHNET 157 129 XIRCOM (RAS) 112E 800-438-4526
* DELL COMPUTER CORP (NA) CV-CVIII 800-757-8436 * MICROWAY 71 508-746-7341 z
* DELL COMPUTER CORP CV-CVI 800-757-1431 124 MITAC (RAS) 1120 +886-3-328-9000 131 Z-WORLD ENGINEERING 155 530-/57-373/

(NA1F1000 * MOTOROLA LTD (IS) 11 +44-(0)1354 688040
*

DELL COMPUTER CORP CVII 888-452-3355 140 MOXA TECHNOLOGIES 156 800-404-MOXA
(NA)F1000

N
NATIONAL INSTRUMENTS

'Corresponddirectlywith company " ndicates FAX Number

* DELL COMPUTER CORP
(NAJF1000
DELI COMPUTER CORP (NA)

Will 888-419-3355
139 155 800-433-3488 Regional Edition Delinitions:

.
15 800-496-3355 134 NEATOILC 156 800-984-9800 RAS- Ads only appear inReseller Edition

* DELL COMPUTER CORP (NA) 43 800-433-8113 NETWORLD+INTEROP LAS VEGAS 146 800-488-2883 EOR- Ads only appear in Eorope Edition

119 DELTA CORPORATE SERVICES INC 148 800-DELTA-20 158 NIPPON AVIONICS CO LTD (IS) 4BIS7 310-643-4555 IS - Ads only appear inInternational Edition

DIGITAL EQUIPMENT CORP (NA) 21 800-OIGITAL 151 NOKIA MOBILE PHONES (IS) 46IS5 1358105055862" N.A.-Ads only appear in North American Edilion

102 DISTINCT CORPORATION 20 408-366-8933 0 U.S.- Ads only appeal in U.S. Edition
103 DISTINCT CORPORATION 26 408-366-8933 93 OVERLAND DATA INC 86 619-571-5555 WORLD - Ads only apDear inWorld Edition
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NORTH PACIFIC

AK, Northern CA, HI,ID, MT, OR,
Silicon Valley,WA.WY,
Western Canada
Lisa Farrell 650-513-6862
lfarrell@mcgraw-hill.com

Matt Knuth 650-513-6951
matt_knuth@mcgraw-hill.com
Sarah McGregor 650-513-6952
sarah_mcgregor@mcgraw--hill.com
Chris Litchfield 650-513-6939

The McGraw-HillCompanies
1900 O'Farrell Street, Suite 200
San Mateo, CA94403
FAX: 650-513-6867

SOUTH PACIFIC

AZ, Southern CA, CO,NM, NV,UT
Jim Hussey 650-513-6861
jim_hussey@mcgraw-hill.com
Geanette Perez 714-443-9314
gperez@mcgraw-hill.com
DebraTseng 626-447-8578
debra_tseng@mcgraw-hill.com
The McGraw-Hill Companies
635 Camino de los Mares, Suite 212
San Clemente.CA 92672
FAX: 714-443-9602

MID WEST-SOUTHEAST

NEW MEDIA/ONLINE PRODUCTS
FL, GA, IL, KY, Ml, MN, NC,SC,SD,WI
Neil Helms 404-843-4777
nhelms@mcgraw-hill.com

Lee Jaffe 404-843-4766
leejaffe@mcgraw-hill.com

The McGraw-Hill Companies
4170 Ashford-Dunwoody Road
Suite 520

Atlanta, GA 30319-1465
FAX: 404-256-5962

NEW ENGLAND/BYTE DECK

CT,MA,ME,NH,NY,RI,VT,

Ontario, Canada, Eastern Canada
Edward Marecki 401-351-0274
ed_marecki@mcgraw-hill.com

Phil Marshall 978-499-0900
phil_marshall@mcgraw-hill.com
BYTE Magazine
One Richmond Square
Providence, Rl 02906

FAX: 401-351-0276

BYTE ADVERTISING SALES STAFF
Michael P. Walsh, Associate Publisher

29 HartwellAvenue, texington, MA 02173
Tel: 781-860-6714, Fax:781-860-6179, mike_walsh@mcgraw-hill.com

LoriSilverstein, Eastern RegionalSales Director
921 Eastwind Drive,Suite 118, Westerville, OH 43081

Tel: 614-899-4908, Fax:614-899-4999, lorisf@mcgraw-hill.com
Jim Hussey, Western RegionalSales Director

1900 O'FarrellStreet, Suite 200, San Mateo, CA 94403
Tel: 650-513-6861, Fax: 650-513-6867,jim_hussey@mcgraw-hill.com

PETERBOROUGH, NH OFFICE

One Phoenix Mill Lane

Peterborough, NH03458
Sales FAX: 603-924-2683

Advertising FAX: 603-924-7507

MID ATLANTIC

DC,DE, IN, MD,Metro NY, NJ,OH,PA,

VA.WV
Don Calamaro 212-512-4811
don_calamaro@mcgraw-hill.com
John Ferraro 212-512-2555
jferraro@mcgraw-hill.com
Jill Pollak 212-512-3585
jpollak@mcgraw-hill.com

The McGraw-Hill Companies
1221 Avenueof Americas, 28th Floor

NewYork, NY 10020
FAX: 212-512-2075

SOUTHWEST-MIDWEST

ALAR, IA, KS,LA, MO, MS, ND, NE,

OK.TNJX
Jennifer Brinkman 214-688-5165
jen_brinkman@mcgraw-hill.com
Chrissy Copple 214-688-5171
ccopple@ mcgraw-hill.com
The McGraw-HillCompanies
MockingbirdTowers,Suite 1104E
1341 W.Mockingbird Lane
Dallas, TX75247-6913

FAX:2l4-688-5167

RESELLER ADVERTISING

Jim Hussey 650-513-6861
jim_hussey@mcgraw-hill.com

BYTE DECK - East Coast

BYTE EURODECK - EastCoast&Europe
Phil Marshall 978-499-0900
phil_marshall@mcgraw-hill.com

BYTE DECK - West Coast
BYTE EURODECK-WestCoast&Asia

Debra Tseng 626-447-8578
debra_tseng@mcgraw-hill.com

INTERNATIONAL ADVERTISING SALES STAFF
LoriSilverstein, InternationalSales Director, 921 EastwindDrive, Suite 118, Westerville, OH 43081 U.S.A.

Tel: +614-899-4908, Fax:+614-899-4999, lorisf@mcgraw-hill.com

ADVERTISING PRODUCTION

Advertising/Production
FAX: 603-924-7507

Advertising ProductionManager:
Linda Fluhr 603-924-2551

lfluhr@mcgraw-hill.com

SeniorAdvertisingProduction
Coordinator:
LydaClark603-924-2545
lclark@mcgraw-hill.com

Advertising Production
Coordinator:
Karen Cilley 603-924-2557
kcilley@mcgraw-hill.com

SeniorOperations Coordinator:
Lisa Jo Steiner 603-924-2540
lisajo@mcgraw-hill.com

AdvertisingGraphicsManager:
Susan Kingsbury 603-924-2507
suekings@mcgraw-hill.com

MARKETING AND PLANNING

MarketingDirector:
Mary Doyle 781-860-6283
FAX: 781-860-6307

mary_doyle@mcgraw-hill.com

MarketInformationManager:
Edward Fielding 781-860-6344
FAX:781-860-6822

fielding@mcgraw-hill.com

Market Information Coordinator:
Dylan DiGregorio 781-860-6267
FAX:781-860-6822

digregor@mcgraw-hill.com

Assistant Manager,TradeShows
and Special Events:
ArjaNeukam 781-860-6378
FAX:781-860-6307

aneukam@mcgraw-hill.com

Marketing/Sales Information
Associate:

Susan Monkton 603-924-2618

smonkton@mcgraw-hill.com
FAX:603-924-2602

MarketingServices Coordinator:
KateWoodhouse 781-860-6361
FAX: 781-860-6307

woodhous@mcgraw-hill.com

BYTE ASIA-PACIFIC

AUSTRALIA, HONG KONG, INDIA,

INDONESIA, KOREA, MALAYSIA,

PAKISTAN, PHILIPPINES, OTHER ASIA
AND PACIFIC COUNTRIES,

SINGAPORE, TAIWAN

Weiyee In
wei@byte.com

Jennifer Chen
jennchen@mcgraw-hill.com

#305 Nanking EastRoad,
Section 3,10th floor
Taipei,Taiwan,R.O.C.
Tel:+886-2-715-2205

FAX:+886-2-715-2342

KOREA

Young-Seoh Chinn
JES Media International

6th FL, Donghye Bldg.
47-16, Myungil-Dong
Kangdong-Gu
Seoul 134-070, Korea
Tel:+82-2-4813411

FAX:+82-2-4813414

GERMANY, SWITZERLAND,

AUSTRIA

Jiirgen Heise
jheise@mcgraw-hill.com
The McGraw-Hill Companies
Adam-Berg-Str. 115a
D-81735 Munich, Germany
Tel:+49-89-680701-16

FAX:+49-89-680701-18

ISRAEL

Dan Aronovic
rhodanny@actcom.co.il

DARA International

11Hasheldag Street
P.O. Box 2335

Kadima 60920, Israel

Tel:+972-9-8995813

FAX:+972-9-8995815

JAPAN

Akiyoshi Kojima
Japan Advertising
Communications, Inc.
Three Star Building
3-10-3 KandaJimbocho

Chiyoda-ku, Tokyo 101 Japan
Tel:+81 3 3261 4591

FAX:+81 33261 6126

ITALY, FRANCE, SPAIN,

PORTUGAL, SCANDINAVIA

Zena Coupe, Amanda Blaskett
A-Z International Sales Ltd.

70 Chalk Farm Road

London NW18AN,England
Tel:+44 171 2843171

FAX:+44 171 2843174

Emanuela Castagnetti
emanuela.a-z@wanadoo.fr

A-Z International Sales Ltd.

BP18LesBossons

31 ruedu Lyret
74400 Chamonix, France

Tel:+33 (0)4 50 531339
FAX:+33 (0)4 50 531368

UNITED KINGDOM, BENELUX

Jonathan McGowan
jonmcgow@mcgraw-hill.com
Tel:+44171 495 6781

Darren Sharp
Tel:+44 171 495 6780

The McGraw-HillCompanies
34 Dover St.

LondonW1X4BR

England
FAX:+44 171 4956734

SUBSCRIPTIONS

Customer Service

U.S. 1-800-232-2983

Outside U.S. +1 -609-426-7676

Fora NewSubscription
U.S. 1-800-257-9402

Outside U.S. +1 -609-426-5526
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z EDITORIAL INDE
For moreinformation oncompanies covered inarticles inthis issue,
enter the HotBYTEs number in the HotBYTEs form on the BYTE Web

siteat http://www.byte.com/hotbytes/. Page numbers refer to the
first page ofthe article inwhich the company appears.

FREE Product Information Service:

www.byte.com/hotbytes/

HOTBYTES NO.

A
Acer 40IS8

1058 Adaptec 135

983 Advanced Logic Research 163
990 Aiwa America 163

Aladdin Knowledge Systems 112C
10B9 Alps Electric 135

AMD 24.40IS8

1D94 ArborText

1033 ASB Albrecht &Partner

986 ATI Technologies

1001 Attachmate

Automatic Forecast Systems

B
Bay Networks 40IS 8

979 Berkeley Networks 163

1071 Blizzard Entertainment 135

BTJ System 40IS3

Business Forecast Systems 97

California Power Exchange

Candle

CGK

987 Cisco Systems

Clevo

Cloudscape 109

984, Compaq Computer 135,163,
1061 40IS8

Compensation Tracking Systems 24
1015 Computer Associates 60,129

Computer Intelligence 24

The Computer Learning Center 24

1066 Corel 135.40IS8

Cougar Mountain Software 60

Cyrix 24.40IS 8

D
Databasix Information Systems 40IS 3

Data General 40IS8

DataKey 112C

985 Dell Computer 163

Delphus 97

Deutsche Telekom 40IS8

981 Digital Equipment 24.163,40IS 8

EDI-Tie 40IS8

E
eFusion 112K

1023 Eicon Technology 40IS19
1064 Eizo Nanao Technologies 135

EliAS 40IS3

163

40IS19

163

163

97

24

112K

40IS8

HOTBYTES NO.

1070 Encyclopedia Britannica 135

EOS International 40IS3

1019 Esselte 40IS19

1055 Executive Software 135

ExLibris 40IS3

F
First International Computer 40IS8
Fischer International Systems 112C
France Telecom 40IS 8

1050 Fujitsu General America 163

G
1067 Garrett Communications 135

976 Gateway 2000 41

Gemplus 40IS 8
1054 Golden Bow Systems 135

GT Capital Management 24

H
1031 Haessler Information 40IS19

1034 Heroix 40IS19

977, Hewlett-Packard 49,120,135,163,
1068, 40IS8,
1080 112C

HolonTech 87

I
IBM 24,42,51,112c

IBM Server Group 60

Inference 112K

Intel 24.75,4DIS 8

1062 Intergraph 135

982 Intergraph Computer 163
Internet Travel Network 24

Interware 24

995 IntraBlocks 163

J
1092 JavaSoft

1077 KBtek America

K
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Check out Sony's ultra-small notebook, new plasma monitors,
network switches, an XML style editor, and a virtual operator.

PREVIEW

VAiOPCC-505
$2500

Enter HotBYTEs

No. 1006.

Sony Electronics, Inc.

San Jose, CA

800-476-6972

941-768-7676

http://www.sony.com

The Little Notebook That Can

This year,Sonyhas emerged with whatmight be the idealnote
book size in its amazing new VAIO PCG-505, a full-featured

notebook ina 0.95-inch-thick, 3-pound, 10- by 8-inch case.
The PCG-505's magnesium alloycase is remarkablydurable,

and insideSony has squeezed a 133-MHzPentiumwithMMX, 32
to 64 MB of EDO DRAM,a 10.4-inch SVGA TFT display, and a
1-GB hard drive. InFebruary, 166- and 200-MHz MMX systems
were introduced in Japan, so expect to see these faster CPUs
when these machines become available inthe U.S. laterthis year.

The PCG-505 has a good-size keyboard; it's large enough that
Icould easilytouch-type, and ithas allthe interfaces of a full-size
laptop.AnIrDA port,a USB port,audio-in, a headphone jack,and
a 33.6-Kbps data/14.4-Kbps faxmodem are supplemented bya
port replicatorwithserialand parallel ports,as wellas monitor, key
board, and mouse connectors. The ingeniously designed battery,
which provides about 2 hours of power, doubles as a hinge so as
to be unobtrusive. Itcomes with an external floppy drive; an exter
nalCD-ROM is available, but it requires AC power.

Using NeoMagic's MagicGraph 128ZV+ 128-bit accelerator
with 1 MBof graphics RAM, the PCG-505 is able to run multime
dia applications, although such applications tend to drainthe bat
tery quickly. Also,the system is limited to SVGAresolution.

Theamazing VAIO PCG-505 notebook is tiny, but not cramped,
and ithas ample power. This system is a significant advancement
for portable computing. -Jason K.Krause

www.byte.com

Laptops

A Laptop
for the Long Haul

Compaq's Armada 4200 Series might

have the same gray-colored case
as the Armada 4100 Series, but it

sports new internal components

and features that are intended for

high-endurance road work. The
4220T ($3999) is a 266-MHz Pen

tium MMXsystem that weighs a

mere 5.2 pounds and is 1'/> inches
thick. It can sustain itself for 500

hours in suspend mode or for up
to 10 hours during normal use.The

system supports three batteries:

one residing internally, another in

the optional docking station, and

another sitting on the back of the

unitand doubling asa handle.The

4220T has a 3'/2-inch floppy drive;

the 20X CD-ROM drive is located in

the docking station.

Contact: Compaq Computer
Corp., Houston, TX, 800-345-
1518or713-370-0670;

http://www.compaq.com.
Enter HotBYTEs No. 984.

Printers

A Switch-Hitting
Utility Printer

Hewlett-Packard's DeskJet 1120C

ink-jetprinter($499) isbuiltto han
dle almost any print job you can

throw at it. It prints on paper mea

suring upto 11 by 17inchesandhas

three paper pathsfor printing on a
variety of media, including greet

ing-card stock, transparencies, en
velopes, labels, and plain paper. It

has a maximum print speed of &h
pages per minute for black text and

4V2 ppm for color. The unit prints
blacktext at a resolution of 600dpi

and comeswith Hewlett-Packard's

PhotoREt IIsoftware to control col

or printing on various paper stocks.
Contact: Hewlett-Packard Co.,
Palo Alto, CA, 800-752-0900
or 650-857-1501;

http://www.hp.com.
Enter HotBYTEs No. 977.

Solid-Ink Printing

The Tektronix Phaser 360 solid-ink

workgroup color printer offers 6-
ppmcolor printing at 800-dpi res
olution for $3695. It comes with

a built-in 10Base-T Ethernet inter

face (upgradable to 100Base-T), a
100-MHz RISC processor, and a
paper path that can handle most
grades of paper.

Contact: Tektronix, Inc.,
Wilsonville, OR, 800-835-
6100 or 503-682-7377;

http://www.tek.com/
color-printers.
Enter HotBYTEs No. 978.

CPU Up

Add Power to a Mac

Ifyou're readytotoss out an old Pow

er Mac, UMax, or Power Comput
ing MacOS-based computer, then
consider installing one of Newer

Technology's MAXpowrG3 proces
sor-upgrade cards. The cost for a

275-MHzG3CPU running a back
side cache at a 1:1 ratio is $1999.

Contact:NewerTechnology,
Inc., Wichita, KS, 316-943-
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0222; info@newertech.com;
http://www.newertech.com.
Enter HotBYTEs No. 980.

Servers

Pentium Pro Servers
from Digital

Digital Equipment has revamped its

server offerings with Pentium Pro-
and Alpha-based servers.The new

est high-end Pentium Pro enter

prise-class machines, the Digital
Server 9000 series, come with up
to eight 200-MHzCPUs with a 512-

KB or 1-MB L2 cache perprocessor,
8 GB of memory, 14 PCI slots, three

EISAslots, 218 MBof internal stor

age, and 10/100 PCI Fast Ethernet.
The systems start at $18,719 for a

configuration with four CPU slots

and go to $29,999for a unit capa
ble of handling up to eight CPUs.
Allconfigurations come with Dig

ital's Clusters for Windows NT and

Microsoft Cluster Server software

for fail-safe operation.

Contact:Digital Equipment
Corp.,Littleton,MA, 800-722-
9332 or 978-493-5 111;

http:i'/www. windows
.digital.com.
Enter HotBYTEs No. 981.

Servers with a Future

Intergraph's InterServe 8000 is built

to be an enterprise-class workhorse

for handling loads such as large

databases, Internet and intranet

applications, thin-client Citrix or

Hydraapplications, and messaging

applications. It comes with up to

four Pentium Pro processors and

has an upgrade path for Pentium
II Deschutes CPUs. The InterServe

8000 also has up to 1 TB of disk-
storagecapacity. Thesystem, which
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costs $10,400, has 13 expansion
slots (nine PCI, three ISA, and one

shared external I/O port)and fixed
or hot-swappable powersupplies,
depending on your server-avail

ability needs.

Contact:Intergraph Computer
Systems, Huntsville, AL,
800-763-0242; http-./lwww
.Intergraph, com/ics/interserve.
Enter HotBYTEs No. 982.

Join the Clustering
Revolution

ALR JOINS THE CLUSTERING WAR WITH A

two-server configuration based on

a 200-MHz Pentium Pro, 6x6 rack

mounted Revolution systems with

a Fibre Channel or SCSI data I/O

subsystem, and up to 216 GB of

shared data storage for fault-tol

erant mission-critical server pro

tection. Each server runs up to six

200-MHz CPUs on a shared RAID

subsystem and has a hot-swap

pable power supply,hot-swappable
hard drives, and optional redun

dant network-interface configu
rations. Prices start at $44,000.

Contact:AdvancedLogic
Research, Irvine, CA, 800-444-
4257 or714-581-6770;

http://www.alr.com.
Enter HotBYTEs No. 983.

Add-Ins

3-D for the Mac

With 8 MB of SGRAM, PCI capabiu-

ties, 1600- by 1200-pixel true-col

or support, and ATI's 3D Rage Pro

graphics-accelerator technology,

theXclaim 3Dgraphics accelerator

for the Power Mac gives Mac users

realistic 3-D imaging for $219. It
can render 1.2 million triangles per

second, has a 4-KB texture cache,

and offers perspective-correct tex
ture mapping.
Contact: ATITechnologies,
Inc., Thornhill, Ontario,
Canada, 905-882-2600;
http://www.atitech.com.
Enter HotBYTEs No. 986.

Pentium Ms Galore

Dell's Dimension XPS desktop systems

come with your choice of Intel's

high-end Pentium II processors.
Pricesrange from $1999 to $2979.
The systems come with a 233-,

266-, 300-, or 333-MHz Pentium II

processor. Other options include

9.1-GBharddrives,a 19-inch mon

itor, and 64 to 384 MB of ECC

SDRAM or up to 128 MBof non-
ECC SDRAM. Pentium II Deschutes

processors will be an option when

they are available.

Contact:Dell ComputerCorp.,
RoundRock,TX, 512-310-
9776; http://www.dell.com.
Enter HotBYTEs No. 985.

Monitors

Bigger, Brighter,
and Unobtrusive

The Fujitsu Plasmavision 42 TV Dis

play/computer monitorisprobably
the biggest, brightest, most ver

satile screen on the market, yet it's
highly unobtrusive. The whole unit

is only 6 inches thick, but it has a

36.2-inch-wide, 20.4-inch-high,
160-degree viewing area. The dis

play has an 852- by 480-pixel na
tive resolution; can display input

from analog RGB, composite vid
eo, S-video, and component video
(NTSC, PAL, and SECAM); and will

be compatiblewith digital TV sig
nals. The latest release, which costs

$ 10,999, has a 400:1 contrast ratio

and four algorithms that resize im
ages to fit the wide screen while

minimizing distortion. It also has
an optional PCCard viewer for in

putting data without a PC.

Contact: Fujitsu General
America, Inc.,Fairfield, NJ,888-
888-3424 or 973-575-0380;
http://www.plasmavision.com.
Enter HotBYTEs No. 1050.

Modems

HDSL and Fiber-Optic
Modems

High-bit-rate digital subscriber line

(HDSL) provides full-duplex Tl
(1.544Mbps) or El (2.048 Mbps)
data transmission across existing
twisted-pair copper wiring with
out repeaters. RAD Data Commu

nications' HCD-E1 HDSL modem

($3308) has a transmission range
of 4V2 miles over copper wires at
rates up to E1. Another modem

from RAD, the FOMi-40 ($1200),

extendsaLANasfaras31 mileswith

data transfer rates of 56 to 2048

Kbps withSMNP management over
fiber-optic links.
Contact: RAD Data

Communications, Mahwah,
NJ, 201-529-1100;
market@radusa.com;
http:1'/www.rad. com.
Enter HotBYTEs No. 988.

Log On
from Anywhere

TheXircom GSM/PCS1900 Connec-

tion Kit ($129) uses the emerging
PCS 1900 digital cellularstandard
to give mobile laptop systems wire-

lessdigital access for e-mail, remote

access, or Internetservices over 56K

at http://www.byte.com/hotbytes/



PC Card modems. Users connect

through a digital cellular handset
and are able to send or receive files

at 9600 bps through their cellular
serviceprovider (aslongasthe pro-
vidersupports PCS 1900).The unit
comes with bundled software for

relaying and receiving up-to-160-
character Short Message Service

messages.

Contact: Xircom, Inc.,

Thousand Oaks, CA, 800-438-
4526 or 805-376-9300;

http://www.xircom.com.
Enter HotBYTEs Mo. 989.

Networking

New Cisco Switches
and Hubs

TheCisco1548 MicroSwitch10/100

and the 1528 Micro Hub 10/100

are designed to work with the Cis
co 1600 series of routers and the

1500 series of Ethernet Micro Hubs.

Theyare intended for use in build
ing a high-performance LAN in a
small- or branch-office environ

ment. These stackable units prom

ise secure Internet access via the

Cisco I0S firewall feature set or

through the Cisco Centri firewall
forWindowsNT.whichisavailable

in a 50-user configuration for
smaller businesses.The Cisco 1548

Micro Switch 10/100 and 1528

Micro Hub 10/100 cost $1295 and

$645, respectively.

Contact: Cisco Systems, Inc.,
Sanjose, CA, 800-553-6387
or 408-526-4000;

http://www.cisco.com.
Enter HotBYTEs No. 987.

Network Switches

IntelligeNT Network
Switches

Whatdo you get when you embed Win-

dowsNTinto a switching platform?

Aswitch that's aware ofthe appli

cations flowing through its net

work and that can address their

needs on an independent basis.

BerkeleyNetworks claims itsexpo-
neNTWindows NT-integrated net

www.byte.com

work-switch platform can process

upto 70million packets persecond
with48Gbps ofnetwork I/O capac
ity.Thisgives the system indepen
dent scaling of control and data
processing and provides a single,
extensible network OS with the

integrated routing,bridging, IP ad
dressing, and otherservices neces
saryto control and smoothly direct
network applications. An entry-
level system with 48 Fast Ethernet

ports costs $40,000.
Contact:Berkeley Networks,
Sanjose, CA,408-325-0330;
http://www.berkeleynet.com.
Enter HotBYTEs No. 979.

Backup

Backup for
Workstations
and Servers

The Aiwa TD-8001 Travan NS 8 tape

drive ($399) gives workstations or
entry-level server applications 8

GB of backup protection and pro

vides a read-while-write feature

that ensures data integrity while

data is being written. It has a SCSI
connection and is available in ex

ternally or internally mounted form
factors. The TD-20001 Travan NS

20 ($549) isa tape backupunit for
PCservers with 20 GB of storage

capacity,a FastSCSI-2 connection,
and 25-MBps transfer rates.

Contact: Aiwa America, Inc.,

Irvine, CA, 714-862-0200;
http://www.aiwa.com.
Enter HotBYTEs No. 990.

Software

SOFTWARE

uthoring

XML Style Sheets
Have Arrived

With the recent blessing ofthe World

Wide Web Consortium, the Exten

sible Markup Language (XML) is
quickly becominga Webstandard.
ArborText's XML Styler is an XML

style-sheet editor that supports
Internet Explorer 4.0and XML. Cre
ated by ArborText, Inso, and Mi

crosoft in conjunction with XML
specifications, this package al
lowsfor existing documents to be
translated on the fly into XML. In

addition, it createsand modifies Ex

tensible StyleLanguage(XSL) style
sheets and documents with a GUI,

without requiring an understand
ingofXMLsyntaxorstructure. XML
Styler runs under Windows 95 and

NT and is available for free down

loading fromhttp://www.arbort.ext
.com/xmlstyler/.
Contact: ArborText, Inc., Ann
Arbor, MI, 313-997-0200;
info@arbortext.com;
http:i'Iwww.arbortext. com.
Enter HotBYTEs No. 1094.

elephony

An Operator Who
Really Listens

Ifyour auto-attendant voice-mailsys-

tem seems inefficient and imper

sonal, consider the Virtual Oper

ator. It answers telephone calls,

understands spoken commandsand

requests from callers, and directs

callsaccordingly.Callersdon't need

to know anyone's extension or spell

out a name with their telephone

keypad because the Virtual Oper

ator identifies spoken requests for
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What's New

up to 500 specific names or de
partments-even nicknamesand al
ternate pronunciations. The pro
gram, which is based on Lernout
and Hauspie's voice-recognition
technology, can answer 12 calls
simultaneously and runs on Win

dows NT. Prices start at $13,000 for

a four-port system.

Contact: RegistryMagic,Boca
Raton, FL, 888-7'62-4428
or 561-367-0408;

http://www.registrymagic.com.
Enter HotBYTEs No. 992.

A Worker's Work Flow

Sysgenics' ework is a work-flow Ap

plication designed for nontechni
calworkers. Pricedat $199 perseat,
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ework has an Integration Wizard

that merges applications such as
Word, Excel, and e-mail and data

base programs into ework so that

you can use documents from those

programs within the ework in
terface. Reports can be generated

by ework or through third-party

ODBC-compliant applications.

Contact:Sysgenics, Ltd.,
London, U.K., +44181
296 9091; enquiries©
sysgenics.com; http://www
.sysgenics.com.
Enter HotBYTEs No. 993.

Bridging the Director
and Photoshop Gap

Media Lab has introduced two prod-

ucts to make Adobe Photoshop

more complementary to Macrome

dia's Director. PhotoCaster ($199)
makes it possible to import Photo-
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shopfilesdirectly into Director, lay
er bylayer, witheach layerappear
ing as an individual cast member,

antialiased, and properly registered

with transparencies preserved.Al-
phaMania ($299) isan add-on for

Directorthat eliminates "jaggies"
in Directorand isespecially useful

Trinity

5*995

Enter HotBYTEs

No. 1005.

for importingPICT, TGA, and Photo
shop files.

Contact: Media Lab, Inc.,
Louisville, CO, 800-282-5361
or 303-499-5411;

xtra-sales@medialab.com;
http:i'/www. medialab.com.
Enter HotBYTEs No. 994.

Play, Inc.

Rancho Cordova, CA

916-851-0800

http://www.play.com

Play's Trinity:Does ItMeetthe Promise?
Trinity, a desktop unit that combines a video switcher, a chro

ma-key/matte, a special-effects generator, 2-D paint, and a
text creator, has been eagerly awaited as a harbinger of computer
and TV convergence.Pricedat just$4995, and including features
that previously cost tens or hundreds of thousands of dollars, it
promises to send shock waves through the video-production field.

Trinity is a rack-mountable box with a host PCI interface. A
Windows 95/NT PC acts as a control system, while allvideo pro
cessing is done by Trinity itself. Because the package is Windows
compatible, all programs have a consistent look and feel. I used
the package to successfully integrate video from a camera, two
tape machines, and software and then save it to another Beta SP
tape deck in real time, with fullresolution and few discernible vid
eo glitches.

Allimages are manipulated infullSerial Digital (D-1) quality,
the maximum possible in broadcast video. Video I/O (up to eight
channels) is handled byadd-in cards and fed through a dual-chan
nel time-base corrector. For playback, you can choose from com-
posite/S-Video (consumer), componentanalog (news-quality), or
D-1. Inaddition, 1394/FireWire I/O is promised fora future release.
The bundled software includes a video switcher, a character gen
erator, a full-resolution title maker, a relatively simple 3-D image
creator, a chroma-keytool,and "Panimation," which combines 2-D
paint, animation, and compositing.

Without question,Trinity will send a magnitude-8 temblerthrough
the world of broadcast TV. Itlowers the price barriers for a host of
image-editing functions. -Alex Pournelle
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Mo' Better Processing
and Querying

DOYOU WANT YOUR DATABASE TO HAVE

the speed of transactional pro
cessing or the complex querying
capabilities of relational process
ing? Pervasive.SQL ($995 for 10
users) promises both. This em
bedded ODBC-compliantsoftware
installs in less than 2 MB on Win

dows NT, 95,3.x, and NetWare cli

ents, offering client/serverappli
cations transactional and relational
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database access, depending on the
functionality you demand.

Contact: Pervasive Software,
Inc., Austin, TX, 800-287-
4383 or512-794-1719;

info©pervasive,com;
http://www.pervasive.com.
Enter HotBYTEs No. 996.

A Web of Productivity
Applications

e:Folders ($4995) is a suite of 12
intranet applications for schedul

ing, messaging, tracking, search
ing, archiving, and other collab

orative functions. The package is
optimized for Microsoft and Net

scape Web servers and relational

databases from Microsoft, Oracle,

and Sybase, and it can be accessed

through a browser. The e:Folders
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suite can perform on 14.4-Kbps
and faster dial-up connections, and
it supports any TCP/IPWAN/LAN
environment.

Contact: IntraBlocks,
Deerfield, IL, 888-773-1133;
fax: 847-940-1132;
http:I/www.intrablocks.com.
Enter HotBYTEs No. 995.

Streamline Supply
Purchasing and Save
Money

One thing sure to drive a purchasing

manager crazy, especially in a big
company, is employees who buy

suppliesthrough unapproved sup
pliers and without taking advan
tage of discounts negotiated by
the company. RequisiteTechnolo
gy's Re:Quest for Buyers, an elec

tronic business-to-business so

lution, can help you reduce those
headaches. Re:Quest provides a
universal catalog of products that
areofferedbyyourcompany'spre-
ferredsuppliers. Insteadofdigging
through catalogs or makingphone
inquiries, employees lookthrough
electronic catalogs using a Web
browser, fill an electronicshopping
cart with desired products, and or

der them with a mouse-click. Req
uisiteTechnologyworks with your
company to design the product and

consult on integrating it with oth

er systems.Pricesvary, depending
on the number of employees and
the product categories selected, but
they range from $250,000 to $1
million per year.

Contact:Requisite Technology,
Inc., Boulder, CO, 303-546-
0610; info@requisite.com;
http:1'/www.requisite, com.
Enter HotBYTEs No. 1095.

Web-Enable Da
Apps with Ease

KO

Wall Data's Cyberprise DBApp pro-

grams letyou create intranet-ready
database applications for Micro
soft's Internet Information Server

(IIS) withlittleorno programming.
Cyberprise DBApp Developer's
($2500) tools, forcreatingInternet
and intranet database applications,
include Wall Data's Semantic Ob-

at http://www.byte.com/hotbytes/



ject Modeling (SOM) technology,
for modeling, creating, changing,
reengineering,and migratingdata
bases; Semantic Templates,which
provide predefined page-layout
templates used by Cyberprise
DBApp Publisher to generate the
HTML code; and Page Generator,
which usesthe SemanticTemplates

and theSemantic View of the data

base model and generates Active
Server Pages (ASPs). Cyberprise
DBApp Publisher ($200 per con
current user) is a set of ActiveX/
COM componentsthat are installed
on Microsoft's IIS. DBApp Publish
er permitsusersto interactwithap-
plications and allows full create,
read, update, and delete capabili
tiesagainsta database,using a Web
browser.

Contact: Wall Data, Inc.,

Kirkland, WA, 800-915-9255
or 650-812-1600; http://
www.cyberprise.com.
Enter HotBYTEs No. 1096.

Professional Photo
Effects

PHOTO-IMAGING TOOLS ON THE PC GIVE

home users powers that only pro
fessionals once had. Professor

Franklin's Instant Photo Effects

($49.95)letsyouselectivelybluror
enhancepartsofan image,control
lighting,create the effect ofa pho
tographic filter,turn color pictures
into high-contrast two-color or
black-and-white images,artificial-

lyagea picture.and makean image
look like a mural or jigsaw puzzle.

Contact: StreetwiseSoftware,
Santa Monica, CA, 310-829-
7827; info@swsoftware.com;
http://www.swsoftware.com.
Enter HotBYTEs No. 998.

www.byte.com

Make Your PC Think
for You

Can your computer make better Busi

nessdecisionsthan youcan? Mind-
Wizard ($149)graphicallycaptures,

displays, interprets,and performs
reasoning functions on corporate

data to helpusersmakereal-world
business decisions. Its processes

are designed after the actions in
a neuron.Throughthe point-and-
click interface, users can ask it

what-if questionsoraskit to fore
cast the outcome of various sce-

nariosandpropositions.MindWiz-
ardworkswith OLE-compliant data
and runs on any 486-based or faster

PC with 16 MB of RAM.

Contact: RichterParadigm
Corp., Sanjose, CA, 888-366-
4269 or 408-278-0360;

rpc@neuronetics.com;
http:i'/www. mindwizard.com.
Enter HotBYTEs No. 999.

Presentation

Presentations

If you've noticed that multimedia pre-

sentations, especially those cre

ated with Microsoft's PowerPoint,

all look the same, Visual Thunder

offers over 400 slide templates

and 700 graphical elements for
PowerPoint 7.0 or 8.0 to help set
your demos apartfrom the rest.The
package, which costs $89.95, in
cludes clipart, interactive buttons,

sound elements, stylized headers,

tiles, and new font styles.

Contact: Muddy Shoes
Software, LLC,Barrington, IL,
847-381-3695; http:II
www.muddyshoes.com.
Enter HotBYTEs No. 1000.

Software What's New

Software Updates
Attach mate's Remote LAN Node (RLN) 5.0 remote-access soft
ware ismoresecureand moreversatile than previousreleases,thanks

to supportfor more authentication andnetworking protocols. New
capabilities include integrated ISDN B-2 support, multilink Point-
to-Point Protocol (PPP)support, IP/IPX Windows95 and NTdial-out,
andTACAS support, which issimilar to Radiusauthentication. Radius
will be available with future releases. RLN 5.0 works with third-par
ty firewalls and has dial-back two-factor authentication, support
for third-partysecurity, and Challenge Handshake Authentication
Protocol (CHAP) securitymeasures built in.Prices start at $595for
the basic software and run up to $15,995 for support for 64 server
ports. Connections can be made over Token Ring, Ethernet, IP, IPX,
NetBEUI, 802.2, and Vinesnetwork-communication protocols.
Contact: Attachmate Corp., Bellevue, WA, 800-426-6283
or425-644-4010; http://www.attachmate.com.
Enter HotBYTEs No. 1001.

Ifyou're afraid that a distributedSAP R/3enterprise systemistoo
complex to handle, look to the new SAP BusinessWorkflow 4.0,
which isincluded inthe price of deploying R/3. It provides unlimit
edglobal accessto allSAP Workflow forms, automaticallygenerates
HTMLforms, and integrateswith Microsoft Exchange, Outlook, and
any MAPI client.AWorkflow Wizard expeditescreating and chang
ing businessforms to simplifythe work-flow process.
Contact: SAPAmerica, Inc., Wayne,PA,610-725-4500;
http://www.sap.com.
Enter HotBYTEs No. 1002.

LANtegrity 4.0 for NetWare isa serversoftware packagethat
promises real-time,byte-level,data-protection safeguardsfordata-
basesand applications. Dataprotection isprovidedbycapturing only
the bytes that are modified on a server, which means that admin

istrators don't have to rebuild their databases during recovery op

erations. The latest release can be set to limit the impact on system

performance, verifywhich protected server(s) has failed, and pro
tect servers running SMP. Pricingforthe LANtegrity 4.0 server soft
ware is$6995, including a 100-user license.
Contact:NetworkIntegrity, Marlborough, MA,
800-638-5518 or508-460-6670; info@netint.com;
http://www.netint.com.
Enter HotBYTEs No. 1003.

The fourth generation of Symantec's Cafe product family, Visual
Cafe for Java Macintosh, comes in two flavors, a Professional

Development Editionand a Database Development Editionfor Java
applet and application development. Both support Apple's MacOS

Runtimefor Java (MRJ 2.0)and offer support for JDK 1.1 and Java-
Beans. The Database Development Edition ($499.95) is integrated
with the Claris FileMaker Pro and the BlueWorld Lasso middleware

products.TheProfessional DevelopmentEdition ($299.95) provides
templates, JavaBean components, and basicdatabase tools. It includes

over 100 reusable JavaBeans components and automatically saves

new classes for reuse.

Contact: Symantec Corp., Cupertino, CA, 800-441-7234
or541-334-6054; http://www.symantec.com.
Enter HotBYTEs No. 1004.
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An unlikely new
use for toothpaste

and a call for
Ugly Techno

Building photos.

Ai
qualified "Thank
you" goes to the

-many readers who
donated crates of surplus
quality. We had offered to
send the quality to third-

world high-tech manufac
turing enterprises, which
typically can't afford to buy
the premium quality manu-

U J L' .. •..... •.

Advances and Retreats
in Computing

factured in the U.S. and

Canada. It isour unhappy
lot to report that much of
the quality we received is
stale. It either outlived its

expiration date or was
previously opened and
spoiled bycareless human
resource departments.

As to the remaining items
—the good-quality quality—
an accident at our Midwest

warehouse resulted in the

crushingof nearlyallof it.The
quality is still recoverable,
though, becausewe protect
ed it using compression. It's
the compression, not the

crushing, that isthe problem.
The compression was done
using modified RSA-style
encryption, which the U.S.
gove rnment has declared ille
gal for export.

So here is our dilemma. We

now have more than 23 tons of

compressed, crushed, good-
quality quality.We are forbid
den to send it out of the coun

try. And it is unsalable in the
U.S. because the quality is in
unpopular colors and styles.
Please e-mail suggestions to
marca@improb.com.

What does toothpaste \ /[ 1 ~\7 np» i

ssht^ssk Makes You 1ingle
>

so people who took the
seminar "Clean, Bright Computing," given
by Dennis Kafforey, Ph.D., ofthe Dennis Kaf-
forey Paradigm Collective. Kafforey's book,

Clean, Bright
tee and will not be

returned. Put your
entryina prettyenve
lopeand mail itto:

Announcingthe First
Annual Ugly Techno
BuildingContest! Ifyou
surveythe vast num
ber of buildingsthat
house technology
companies, depart
ments, andorganizations, you'll see
that not all of them are beautiful.

Someare triumphantly ugly. Help
usfind the ugliest technobuilding
of them all. We will choose winners

intwocategories:
«•*Ugliest technobuilding

completed thisyear
«•*Ugliest technobuilding

of all time

Pleasesend inoneor morepho
tographs, accompanied bya brief
description ofthebuilding. All pho
tosbecomethepropertyoftheUgly
Techno Building Contest Commit-

UGLY,
UGLY Ugly Techno

Building Contest
c/o Improbable

c/oBYTE,29HartwellAve.
Lexington, MA02173

First Prize winnerwill get a letter
of introduction from us to the build

ingmanager. Second Prizewinnerwill
geta letter ofintroduction to the First
Prizewinner.

Computing (Kaf
forey Press, 1997,
$24.95), has
been quietly, but
intensively, mar
keted to corpora
tions, as have his
seminars.

Kafforey's
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main message is that
clean, shiny computers make for efficient organi
zations. He recommends injecting toothpaste (two
tubes minimum) into the main cavity of every com
puter, being sure to drizzle it onto the motherboard.

Who's buying this? Almost exclusively, it's train
ing departments. Despite the resulting repair bills-in one case more than $3.2
million-training departments continue to snap up Kaf
forey's rap.

Most of these seminars and books are for newly
hired employees. Experienced employees are never
made to take the seminars. Apparently, they already
know the value ofclean, bright management theories.

Marc Abrahams is the editor

of the Annals of Improbable
Research. You can contact

him by sending e-mail to
marca@improb.com.

www.byte.com



OUR INSPIRON NOTEBOOK HAS
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PROCESSOR ON EARTH.
(FOR ANYTHING FASTER, YOU'LL HAVE TO LOOK ELSEWHERE.)
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THE DELL INSPIRON 3000 NOTEBOOK-NOW EQUIPPED
WITH A 266MHz PENTIUM PROCESSOR WITH MMX TECHNOLOGY.

When workneeds to leavethe office, don't let yourcomputer

slow you down. Dell introduces the new Inspiron" 3000
notebook with a 266MHz Pentium processor with MMX1"

technology. This notebook really knows how to fly. And it
comes loaded with features such as a 13.3" XGA Active

Matrix display. SDRAM, the fastest mainstream memory.

And 3D Surround Sound. With the Dell*

Inspiron 3000 M266XT, applications now run faster, which means
you and your employees will, too. For more information, give us a
call or stop by our website. Such high performance in a notebook
may seem out of this world, but fortunately it's at a price that's
very down to earth.

NEW DEW INSPIRON™ 3000 M266XT ]
266MHz PENTIUM PROCESSOR

WITH MMX™ TECHNOLOGY

• 13.3" XGAActive Matrix TFT Display

• 64MB SDRAM Memory

• 512KB L2 Pipeline BurstCache

• 4GB Ultra ATA Hard Drive

• Modular Bay accepts 24X Max"
Variable CD-ROM, 3.5" Floppy Drive (both
included) or Optional 2ndLi-Ion Battery

• 128-bit Graphics Accelerator with
65K Colors at 1024x768

• Zoom Video and USB Ports

• Stereo Speakers with 3D Surround
Sound and Yamaha SW Wavetable

• SmartLithium IonBattery

• Cardbus Ready/Fast IR1.1

• MS Office 97 Small Business

Edition

• MSWindows* 95 and InternetExplorer

• 6.9 Pounds*/Touchpad

• Extendable 1 Year Limited Warranty*
* Upgrade to 96MB SDRAM, add$199.
• 56KCapable** x2 Modem, add$149.

• 2ndSmart Lithium Ion Battery, add $169.
• Leather Carrying Case, add$99.
* Inspiron Port Replicator, add$159.

$2999
Business Lease":$109/Mo., 36 Mos.
Order Code #890325

I0X4.L
TO ORDER TOLL-FREE

uVV'/w' ""©"Www

TO ORDER ONLINE 24 HRS./DAY

www.dell.com/buydell
Mon-Fri 7am-9pm CT-Sat 10am-Bpm CT

Sun 12pm-5pmCT
InCanada^call 800-233-1589

GSAContract #GS-35F-4076D

Keycode #01309



Common features: Mini-Tower Model 512KB Integrated L2 Cache 3.5" Floppy Disk Drive Two USB Ports MS"'Office 97Small Business Edition plus Bookshelf 98
McAfee VirusScan MS Windows''95 MS Internet Explorer Dell* Quietkey" Keyboard . MS IntelliMouse' 3Year Limited Warranty* with 1 Year On-site4 Service
Lifetime Toll-free Hardware Phone Support Upgrades: HP"- DeskJet" 722C, add$299 HP LaserJet" 6Lse, add$429 APC Back-OPS Pro 650 PnP, add$289

NEW DELL DIMENSION5 XPS D333

333MHz PENTIUM® II PROCESSOR
FEATORING MMX™TECHNOLOGY

Common features listed above plus:

• 128MB SDRAM Memory

• 8.4GB Ultra ATA Hard Drive(9.5ms)

• 1600HS 21" (19.8" v.i.s. .26dp)
Trinitron' Monitor

• A/fl/V Diamond Permedia 2 8MB 3D

AGP Video Card

• 32X Max* Variable CD-ROM Drive

• Integrated Yamaha Wavetable Sound

• AltecLansing ACS-90 Speakers

• Iomega Zip 100MB Internal Drive

$3399
Business Lease0: $120/Mo„ 36 Mos.
Order Code #590304

DELL DIMENSION XPS D300

300MHz PENTIUM II PROCESSOR

FEATURING MMX TECHNOLOGY

Common features listed above plus:

• 64MB SDRAM Memory

• 8.4GB Ultra ATA Hard Drive(9.5ms)

• 1200HS 19" (17.9" v.i.s., ,26dp) Monitor

•STB nVidia 4MB 3D AGP Video Card

• 2X DVD-ROM Drive and Decoder Card

• NEW Turtle Beach Montego A3D 64
Voice Sound Card

• Altec Lansing ACS-90 Speakers

• Iomega Zip 100MB Internal Drive

• Upgrade to 128MB SDRAM, add$199.

$2799
Business Lease0: $102/Mo„ 36 Mos.
Order Code #590303

DELL DIMENSION XPS D266

266MHz PENTIUM II PROCESSOR

FEATURINGMMX TECHNOLOGY

Common features listed above plus:

• 64MB SDRAM Memory

• 6.4GB Ultra ATA Hard Drive(9.5ms)

• 1000TX 17" (15.9" v.i.s., ,26dp)
Trinitron Monitor

• STB nVidia 4MB 3D AGP Video Card

• 32X Max*Variable CD-ROM Drive

• NEW Turtle Beach Montego A3D 64
Voice Sound Card

• AltecLansing ACS-90 Speakers

• 3Com" 3C905 Fast EtherLink'" XL

10/100 PCI Card

$2299
Business Lease0: $84/Mo., 36 Mos.
Order Code #590302

DELL DIMENSION XPS D233

233MHz PENTIUM II PROCESSOR

FEATURINGMMX TECHNOLOGY

Common features listed above plus:

• 32MB SDRAM Memory

• 4.3GR Ultra ATA Hard Drive(9.5ms)

• 800HS 15" (14.0" v.i.s., ,26dp)
Trinitron Monitor

• STB nVidia 4MB 3D AGP Video Card

• 32X Max' Variable CD-ROM Drive

• Upgrade to 64MB SDRAM, add$99.
• Upgrade toa WOOLS 17" (15.9" v.i.s.)

Monitor, add $79.

• Upgrade toa 3Com 3C905 Fast
EtherLink XL 10/100PCI Card, add$79.

$1699
Business Lease0: $62/Mo., 36 Mos.
Order Code #590301

MEGAHERTZ AND MEGABY

••-••••. — --——: ~ :--•••••;••; ;:.;;.v;.:."-.: —

DELL DIMENSION DESKTOPS FOR HOME
Common features: Mini-Tower Model 512KB Integrated L2 Cache ♦ 56K Capable** U.S. Robotics x2 WinModem * 3.5" Floppy Disk Drive • Two USB Ports ♦ MS Home
Essentials98withMoney98 * McAfee VirusScan MSWindows95 • MS InternetExplorer •* MS IntelliMouse -.- 3YearLimited Warranty'with 1Year On-site4 Service
Upgrades: 3Years On-site" Service, add $99 -.- HP ScanJet 51 OOCse Scanner, add $299 » MS Sidewinder Pro, add $69 Riven (the sequel to Myst), add $59

NEW DELL DIMENSION XPS D333

333MHz PENTIUM II PROCESSOR
FEATORING MMX TECHNOLOGY

DELL DIMENSION XPS D300

300MHz PENTIUM II PROCESSOR
FEATORINGMMX TECHNOLOGY

DELL DIMENSION XPS D266

266MHz PENTIUM II PROCESSOR

FEATURING MMX TECHNOLOGY

DELL DIMENSION XPS D233

233MHz PENTIUM II PROCESSOR

FEATURING MMX TECHNOLOGY

Common features listed above plus: Common features listed above plus: Common features listed above plus: Common features listed above plus:

• 128MB SDRAM Memory

• 8.4GB OltraATA Hard Drive (9.5ms)

• 128MB SDRAM Memory

• 6.4GB Ultra ATA Hard Drive (9.5ms)

• 64MBSDRAM Memory

• 6.4GB Ultra ATA Hard Drive(9.5ms)

• 32MB SDRAM Memory

• 4.3GB Ultra ATA Hard Drive(9.5ms)

• /VFI/I/1600HS 21" (19.8" v.i.s., ,26dp)
Trinitron Monitor

• 1200HS 19" (17.9" v.i.s., .26dp) Monitor

• STB nVidia 4MB AGPVideo Card

• 1000TX17" (15.9" v.i.s.)Trinitron Monitor

• STB nVidia 4MB AGP Video Card

• 1000LS 17"(15.9" v.i.s.) Monitor

• STB nVidia 4MB AGP Video Card

• Diamond 8MB 3D AGP Video Card • 2X DVD-ROM Driveand Decoder Card •32X Max" Variable CD-ROM Drive • 32X Max" Variable CD-ROM Drive

• 32X Max"Variable CD-ROM Drive

• Integrated Yamaha Wavetable Sound
• AWAltecLansing ACS-495 Full

Dolby Surround Sound Speakers
with Subwoofer

• Dell Quietkey Keyboard

• NEW Turtle Beach Montego A3D 64
Voice Sound Card

• AltecLansing ACS-295 Speakers
with Subwoofer

• Dell Quietkey Keyboard

• Upgrade toan84GB Ultra ATA Hard
Drive, add $49.

• Integrated Yamaha Wavetable Sound

• Altec Lansing ACS-295 Speakers
with Subwoofer

• Iomega Zip 100MB Internal Drive

• Dell Comfort Key Keyboard

• Integrated Yamaha Wavetable Sound

• Altec Lansing ACS-90 Speakers

• Dell Quietkey Keyboard

• Upgrade toa 6.4GB Ultra ATA Hard
Drive, add $49

$3499 $2999 $2399 $1899
Personal Lease": $169/Mo„ 24 Mos.0
Order Code #500304

Personal Lease0: $145/Mo., 24 Mos.
Order Code #500303

Personal Lease": $117/Mo., 24 Mos.
Order Code #500302

Personal Lease": $93/Mo„ 24 Mos.
Order Code#500301

These are just a few of the thou;
Pricing is not discountable. 'For acomplete copy of our Guarantees or limited Warranties, please write Dell USA LP., Attn: Wartanlies. One Dell Way,

ITU ~Oa Ro— "°* nml Cosiness leasing aitanged by Dell Financial Semes LP, en -dependent entity, to quelled customers Above lease paymeots
U__Ly" based crOE-ir.onth lease, and do rot • >' i-'n-- '••- i':c -h •• r -:•-, .-"Ctaopiova ai'davmlabny Above lease tetms subject to change
^^^^**"^l without nonce, 'System weight wto•:c:v crive or CD-ROM in options bay ^On-site service provided by an independent third-party provider. May not be
r_f^_-_| E^ available in ceflaintemole areas, "2«Vs>.1 Utr /SXYrt'M- •::',V;.;igX,vl-,,'>2prcduc!sa[ecapableol5fBps*(«iloads,Doeto

FCC rules that testrict power output, however, current download speeds are limited to 53Kbps Upload speeds one limited to 'H lihl u Atji :os msy
vary depending on line conditions, Actual speeds vary depending on line ccoditions Doe lorCC Imirations, steeds on • - " • Owns
♦Prices and specifications valid in the U.S. only and subject to change without notice. The Intel Inside logo and Pentium em -eg -f^-ec :'i;~mend
MMX is atrademark ol Intel Corporation. MS, Microsafl, InleliMoiise. Windows and Windows NT are registered trademarks of (Vicrcsott Corporalion.
3Com isa registered bademadcand Fast EtherLink isatiademark o{ 3Com Corporation. Trinitron isaregistered tFedemadt of Sony Corpoiattoo HP. LaserJet

nontinm II and DesUet'are registered tradenrtaits and OpenView is atrademark of Hewlett Packard Corporation. Dell, the Dell logo. PowerEdge. Quietkeyand Dell
P trH vHrn 11 Dimensir^aremg^tedtrarJemerksandlnsttironisatfademadrofDellLOimouierCotpoiation ©1SfBDellComputerCorporation.Allnghts reserved.

Personal leasing arranged by Dell Financial Services LP., an
independent entity, to qualified customers; amount of monthly lease
payments above are based upon 24-month lease. All above monthly
lease payments exclude taxes which may vary (for example, Hartford
City, IN sales tax: S8.45/month based on $3499); shipping cost due with
first payment; no security deposit required; subject to credit approval
and availability. Lease terms subjectto change without notice.



SOFTWARE OPTIONS
for Dell Dimension Systems

Microsoft* Office 97
Small Business Edition (SBE)
includes:

• Word 97

• Excel 97

• Publisher 97

• Outlook

• Small BusinessFinancial Mgr. 97
• Automap Streets Plus

Microsoft Home Essentials 98
includes:

• Word 97

• Encarta98 Encyclopedia
• Money 98
• Works 4.5

• Greetings Workshop 2.0
• Puzzle Collection

Software Upgrades:
• TurboTax, add $55.
• Quicken Deluxe 98, add $62.

• Game PackI(Command &Conquer:
GOLD, Myst andWarCraft II), add$59.

ilal wm ATION
DELL WORKSTATION 400

NEW 333MHz PENTIUM II PROCESSOR
FEATORINGMMX TECHNOLOGY

DOAL PROCESSOR CAPABLE

256MB ECC EDO Memory (512MB Max)

• 9.1GB Ultra-Wide SCSI-3 Hard Drive

1600HS 21"(19.8" v.i.s., ,26dp)
Trinitron Monitor

• Matrox 8MB WRAM PCIVideo Card

• 24X MaxS Variable SCSI CD-ROM

• Integrated Sound BlasterPro
Compatible Sound

' Integrated 3Com EtherLink XL 10/100

1Remote Manageability via DMI 2.0

' MS Windows NT* Workstation 4.0

1 Microsoft Mouse

• 3 Year Limited Warranty* with
1 Year On-site-' Service

$4999
Business Lease5: $177/Mo., 36 Mos.
Order Code #990301

Common features: -- 512KB Integrated .2 ECC Cache • Integrated PCI Oltra-
WideSCSI-3 Controller * Intel Pro/100B PCI Ethernet Adapter• HP OpenView'"
NNM Special Edition * 24X Max5 Variable SCSI CD-ROM Drive

DELL POWEREDGE 2200 SERVER DELL POWEREDGE 2200 SERVER
NEW 333MHz PENTIUM II PROCESSOR 266MHz PENTIUM II PROCESSOR

DOAL PROCESSOR/RAID CAPABLE DOAL PROCESSOR/RAID CAPABLE
WORKGROUP SERVER WORKGROUP SERVER

Common features listed above plus: Common features listed above plus:

• 128MB ECC EDO Memory • 64MB ECC EDO Memory

• 9GB Oltra-Wide SCSI-3 Hard Drive • 4GB Ultra-Wide SCSI-3 Hard Drive

• 12/24GB Variable SCSI DAT Tape • APC Smart-UPS 700WPowerSupply
BackupOnit • 6 Expansion Slots: 3 PCI/3 EISA

• 6 Expansion Slots: 3 PCI/3 EISA • 6 Drive Bays: 3 External 5.25"/
• 6 Drive Bays: 3 External 5.257 3 Internal 3.5"

3 Internal 3.5" • 3 Years Next-Business-Day
• 3 Years Next-Business-Day On-siteA Service

On-site1 Service • 7x24 Dedicated Server Hardware

• 7x24 Dedicated Server Hardware Technical Telephone Support
Technical Telephone Support

$4499 $2999
Business Lease0: $159/Mo., 36 Mos. Business Lease4: $109/Mo., 36 Mos.
Order Code #250119 Order Code #250123

TES WITHOUT MEGABUCKS

LL INSPIRON 3000 NOTEBOOKS
Common features: * Modular Options Bay accepts 24X MaxAA Variable CD-ROM, 3.5" Floppy Drive (both included) orOptional 2nd Smart Lithium Ion Battery • 512KB L2
Pipeline Burst Cache • Stereo Speakers with 3D Surround Sound and Yamaha Software Wavetable ♦ Zoom Video and OSB Ports ♦ Smart Lithium Ion Battery

Cardbus Beady/Fast IR1.1 . MS Windows 95» MS Internet Explorer * Touchpad ♦ Extendable 1Year Limited Warranty1 ♦ Upgrade to a 3 Year Limited Warranty,1 add$99

DELL INSPIRON 3000 M266XT

266MHz PENTIUM PROCESSOR

WITH MMX TECHNOLOGY

DELL INSPIRON 3000 M266XT
266MHz PENTIUM PROCESSOR

WITH MMX TECHNOLOGY

DELL INSPIRON 3000 M233ST

233MHz PENTIUM PROCESSOR

WITH MMX TECHNOLOGY

DELL INSPIRON 3000 M200ST

200MHz PENTIUM PROCESSOR

WITH MMX TECHNOLOGY

Common features listed above plus: Common features listedaboveplus: Common features listedaboveplus: Common features listed above plus:
• 13.3" XGA Active Matrix TFT Display • 13.3" XGA Active Matrix TFT Display • 12.1" SVGA Active Matrix TFT Display • 12.1" SVGA Active Matrix TFT Display
• 144MB SDRAM Memory

•4GB Ultra ATA Hard Drive

• 64MB SDRAM Memory

• 3.2GB ATA Hard Drive

• 48MB SDRAM Memory

• 3.2GB ATA Hard Drive

• 32MB SDRAM Memory

• 3.2GB ATA Hard Drive

• 128-bit GraphicsAccelerator with
65K Colors at 1024x768

• 128-bitGraphicsAccelerator with
65K Colors at 1024x768

• 128-bit Graphics Acceleratorwith
16 Million Colors at 800x600

• 128-bit Graphics Acceleratorwith
16 Million Colors at 800x600

• 56K Capable71 K-Flex Modem • LeatherCarrying Case • MS Office 97 Small Business Edition • MS Office 97 Small Business Edition

• Leather Carrying Case • MS Office 97 Small Business Edition • 6.4 Pounds* • 6.4 Pounds*

• MS Office 97 Small Business Edition

• 6.9 Pounds*

• Inspiron Port Replicator, add$159.

* 2ndSmart Lithium Ion Battery, add$169.

• 6.9 Pounds*

• Upgrade to96MB SDRAM, add$199
* Upgrade toa 4GB Ultra ATA Hard

Drive, add $99.

• Upgrade toa 13.3"XGA ActiveMatrix
TFT Display, add$200.

• Upgrade to 80MB SDRAM, add$199.

• 2ndSmart Lithium Ion Battery, add$169.

* Upgrade toa 233MHz Pentium
Processor, add $200.

* Upgrade to 64MB SDRAM, add$199
* Upgrade to a 4GBUltra ATA Hard

Drive,add $99.

$3799 $2999 $2499 $2199
Business Lease0: $134/Mo., 36 Mos.
Order Code #890321

Business Lease0: $109/Mo., 36 Mos.
Order Code #890323

Business Lease0: $91/Mo., 36 Mos.
Order Code #890309

BusinessLease0: $80/Mo.,36 Mos.
Order Code #890311

ands of configurations available.

ACCESS SPECIAL PROMOTIONS

DESIGN YOUR IDEAL COMPUTER

CHECK THE STATOS OF YOOR ORDER

ACCESS 24HR ONLINE TECH SOPPO RT

TO ORDER TOLL-FREE

800-TST-S#36
li ~ Z l^RQaONUNE

www.dell.com/buydell

Mon-Fri 7am-9pm CT

Sat 10am-6pm CT

Sun12pm-5pm CT

In Canada*ca!l 800-233-1589

GSAContract #GS-35F-4076D

Keycode #01310

D0LL



WHY 1998 PROMISES TO GO
EVEN EASTER THAN 199Z
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THE NEW DELL DIMENSION XPS D333,
FEATURING THE FASTEST PENTIUM II PROCESSOR AVAILABLE.

/VflVDELL DIMENSION XPS D333

333MHz PENTIUM"IIPROCESSOR
FEATURING MMX™ TECHNOLOGY

Mini-Tower Model

• 64MB SDRAM Memory

•512KB Integrated L2 Cache

* 6.4GB Ultra ATA Hard Drive (9.5ms)

• 1200HS19" (17.9" v.i.s.) Monitor

* NEW Diamond Permedia 2

8MB 3D AGP Video Card

• 32XMax* Variable CD-ROM Drive

• Microsoft" Office 97 Small Business

Edition Plus Bookshelf 98: McAfee
VirusScan

• Microsoft Windows* 95 and

InternetExplorer

• Dell18 Quietkey* Keyboard
• Microsoft IntelliMouse*

• 3Year Limited Warranty1 with
1 Year On-site1 Service

* Upgrade to Integrated Yamaha
Wavetable Sound and Altec
LansingACS-90Speakers,add$89.

• Upgrade to 128MB SDRAM, add$199.
* Upgrade toan8.4GB Ultra ATA Hard

Drive, add$49.

D0LL
TO ORDER TOLL-FREE

Prepare to go roaring into 1998 with more PC processing power than you've ever had before. The

Dell Dimension' XPS D333 features the latest Pentium' II processor from Intel, the 333MHz. The

XPS D333 contains new components especially selected to harness the additional power. Like the

new Diamond Permedia 28MB 3D AGP Video Card, which takes advantage of the high-end Accelerated

Graphics Port to render 3D and 2D video with amazing speed and clarity. A19" (17.9" v.i.s.) high-

resolution monitor And our optional 8.4GB Ultra ATA hard drive, ideal for storing

and retrieving massive graphics and data files. So if your New Year's resolution

wasto work faster and smarter, then pick up thephone and give us a call. Or visit

our website. And leave 1997 behind in a blur. pentium-fl

8§§»F57»8436
TO ORDER ONLINE24 HRS./DAY

www.dell.com/buydell
Mon-Fri 7am-9pm CT •Sat 10am-6pm CT

Sun12pm-5pmCT
In Canada* call 800-233-1589

GSA Contract #GS-35F-4076D

Keycode#01308


